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SECTION 1. GENERAL INFORMATION

1.1 BACKGROUND

Technologies under development for the detection and discrimination of unexploded
ordnance (UXO) require testing so that their performance can be characterized. To that end,
Standardized Test Sites have been developed at Aberdeen Proving Ground (APG), Maryland and
U.S. Army Yuma Proving Ground (YPG), Arizona. These test sites provide a diversity of
geology, climate, terrain, and weather as well as diversity in ordnance and clutter. Testing at
these sites is independently administered and analyzed by the government for the purposes of
characterizing technologies, tracking performance with system development, comparing
performance of different systems, and comparing performance in different environments.

The Standardized UXO Technology Demonstration Site Program is a multi-agency
program spearheaded by the U.S. Army Environmental Center (AEC). The U.S. Army Aberdeen
Test Center (ATC) and the U.S. Army Corps of Engineers Engineering Research and Development
Center (ERDC) provide programmatic support. The program is being funded and supported by
the Environmental Security Technology Certification Program (ESTCP), the Strategic
Environmental Research and Development Program (SERDP) and the Army Environmental
Quality Technology Program (EQT).

1.2 SCORING OBJECTIVES

The objective in the Standardized UXO Technology Demonstration Site Program is to
evaluate the detection and discrimination capabilities of a given technology under various field
and soil conditions. Inert munitions and clutter items are positioned in various orientations and
depths in the ground. '

The evaluation objectives are as follows:

a. To determine detection and discrimination effectiveness under realistic scenarios that
vary targets, geology, clutter, topography, and vegetation.

b. To determine cost, time, and manpower requirements to operate the technology.

c. To determine demonstrator’s ability to analyze survey data in a timely manner and
provide prioritized “Target Lists” with associated confidence levels.

d. To provide independent site management to enable the collection of high quality,
ground-truth, geo-referenced data for post-demonstration analysis.

1.2.1 Scoring Methodology

a. The scoring of the demonstrator’s performance is conducted in two stages. These two
stages are termed the RESPONSE STAGE and DISCRIMINATION STAGE. For both stages,
the probability of detection (Pg) and the false alarms are reported as receiver-operating




characteristic (ROC) curves. False alarms are divided into those anomalies that correspond to
emplaced clutter items, measuring the probability of false positive (Pg), and those that do not
correspond to any known item, termed background alarms.

b. The RESPONSE STAGE scoring evaluates the ability of the system to detect emplaced
targets without regard to ability to discriminate ordnance from other anomalies. For the blind
grid RESPONSE STAGE, the demonstrator provides the scoring committee with a target
response from each and every grid square along with a noise level below which target responses
are deemed insufficient to warrant further investigation. This list is generated with minimal
processing and, since a value is provided for every grid square, will include signals both above
and below the system noise level.

c. The DISCRIMINATION STAGE evaluates the demonstrator’s ability to correctly
identify ordnance as such and to reject clutter. For the blind grid DISCRIMINATION STAGE,
the demonstrator provides the scoring committee with the output of the algorithms applied in the
discrimination-stage processing for each grid square. The values in this list are prioritized based
on the demonstrator’s determination that a grid square is likely to contain ordnance. Thus,
higher output values are indicative of higher confidence that an ordnance item is present at the
specified location. For digital signal processing, priority ranking is based on algorithm output.
For other discrimination approaches, priority ranking is based on human (subjective) judgment.
The demonstrator also specifies the threshold in the prioritized ranking that provides optimum
performance, (i.e. that is expected to retain all detected ordnance and rejects the maximum

amount of clutter).

d. The demonstrator is also scored on EFFICIENCY and REJECTION RATIO, which
measures the effectiveness of the discrimination stage processing. The goal of discrimination is
to retain the greatest number of ordnance detections from the anomaly list, while rejecting the
maximum number of anomalies arising from non-ordnance items. EFFICIENCY measures the
fraction of detected ordnance retained after discrimination, while the REJECTION RATIO
measures the fraction of false alarms rejected. Both measures are defined relative to
performance at the demonstrator-supplied level below which all responses are considered noise,
i.e., the maximum ordnance detectable by the sensor and its accompanying false positive rate or

background alarm rate.

e. Based on configuration of the ground truth at the standardized sites and the defined
scoring methodology, there exists the possibility of having anomalies within overlapping halos
and/or multiple anomalies within halos. In these cases, the following scoring logic is

implemented:

(1) In situations where multiple anomalies exist within a single Ry, the anomaly with
the strongest response or highest ranking will be assigned to that particular ground truth item.

(2) For overlapping Rpa situations, ordnance has precedence over clutter. The anomaly
with the strongest response or highest ranking that is closest to the center of a particular ground
truth item gets assigned to that item. Remaining anomalies are retained until all matching is

complete.



(3) Anomalies located within any Ry, that do not get associated with a particular ground
truth item are thrown out and are not considered in the analysis.

f. All scoring factors are generated utilizing the Standardized UXO Probability and Plot
Program, version 3.1.1.

1.2.2 Scoring Factors

Factors to be measured and evaluated as part of this demonstration include:

a. Response Stage ROC curves:

6)) Probability of Detection (Pg"™).

(2) Probability of False Positive (Pg,"").

(3) Background Alarm Rate (BAR™) or Probability of Background Alarm (Pps™).
b. Discrimination Stage ROC curves:

(1) Probability of Detection (Pa¥*).

(2) Probability of False Positive (Pg"*).

(3) Background Alarm Rate (BARY*) or Probability of Background Alarm (Pss®*).
c. Metrics:

(1) Efficiency (E).

(2) False Positive Rejection Rate (Ryp).

(3) Background Alarm Rejection Rate (Rpa).

d. Other:

(1) Probability of Detection by Size and Depth.

(2) Classification by type (i.e., 20-, 40-, 105-mm, etc.).

(3) Location accuracy.

(4) Equipment setup, calibration time and corresponding man-hour requirements.

(5) Survey time and corresponding man-hour requirements.




(6) Reacquisition/resurvey time and man-hour requirements (if any).
(7) Downtime due to system malfunctions and maintenance requirements.
1.3 STANDARD AND NONSTANDARD INERT ORDNANCE TARGETS

The standard and nonstandard ordnance items emplaced in the test areas are listed in
Table 1. Standardized targets are members of a set of specific ordnance items that have identical
properties to all other items in the set (caliber, configuration, size, weight, aspect ratio, material,
filler, magnetic remanence, and nomenclature). Nonstandard targets are inert ordnance items
having properties that differ from those in the set of standardized targets.

TABLE 1. INERT ORDNANCE TARGETS

Standard Type Nonstandard (NS)
20-mm Projectile M55 20-mm Projectile M55
20-mm Projectile M97
40-mm Grenades M385 40-mm Grenades M385

40-mm Projectile MKII Bodies ~ |40-mm Projectile M813
BDU-28 Submunition
BLU-26 Submunition

M42 Submunition

57-mm Projectile APC M86

60-mm Mortar M49A3 60-mm Mortar (JPG)
60-mm Mortar M49

2.75-inch Rocket M230 2.75-inch Rocket M230

2.75-inch Rocket XM229

MK 118 ROCKEYE
81-mm Mortar M374 81-mm Mortar (JPG)
81-mm Mortar M374

105-mm HEAT Rounds M456

105-mm Projectile M60 105-mm Projectile M60
155-mm Projectile M483A1 155-mm Projectile M483A
500-1b Bomb

JPG = Jefferson Proving Ground
HEAT = high-explosive antitank



SECTION 2. DEMONSTRATION

2.1 DEMONSTRATOR INFORMATION

2.1.1 Demonstrator Point of Contact (POC) and Address

POC: Mr. Scott Hemstreet
= 301-705-5044
shemstreet@hfactors.com

: Address: Human Factors Applications, Inc.
8 Jay Gould Court, Unit D
Waldorf, MD 20602

2.1.2 System Description (provided by demonstrator)

Schonstedt 52Cx Ordnance Locator. Schonstedt Magnetometers are ferrous metal locators
and will only detect iron or magnetic materials (fig. 1). The size and orientation of the target and
the soil characteristics of the work area limit the depth of detection. The instrument is not
capable of classifying the anomaly; it will only indicate the presence or absence of a magnetic
anomaly.

Schonstedt Magnetometers do not require calibration. They have a simple battery function
test and a Go/No Go field operational check. The magnetometers will be set in accordance with
the manufacturer’s handbook to the sensitivity required to detect subsurface anomalies on the
project site.

Figure 1. Demonstrator’s system, Magnetometer Schonstedt/hand held.
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2.1.3 Data Processing Description (provided by demonstrator)

The HFA UXO team will place a plastic pin flag in the ground to record the location of a
subsurface anomaly. ATC personnel will survey in the location of this flag to determine the

accuracy of the MAG and Flag process.

2.1.4 Data Submission Format

Data were submitted for scoring in accordance with data submission protocols outlined in
the Standardized UXO Technology Demonstration Site Handbook. These submitted data are not
included in this report in order to protect ground truth information.

2.1.5 Demonstrator Quality Assurance (OA) and Quality Control (QC) (provided b

demonstrator)

Magnetometer(s) will be tested daily before starting UXO operations in the morning. The
UXO Technician III will perform random checks during daily operations to ensure the
equipment is operating and being operated properly. If a magnetometer does not pass the daily
check, it will be repaired or replaced.

The Master Rated UXO Technician (UXO Technician III) will perform a random QC
survey over the entire project site. This random survey will include a 100 percent survey of a
10-foot radius around all sites where ordnance items have been located. If an ordnance item is
discovered during the QC survey, 100 percent of the site will be resurveyed

Overview of Quality Assurance (QA): Test site to compare flagged anomaly locations to
known locations of test items.

2.1.6 Additional Records

The following record(s) by this vendor can be accessed via the Internet as MicroSoft Word
documents at www.uxotestsites.org. The counterparts to this report are the Blind Grid, Scoring
Record No. 237, the Open Field, Scoring Record No. 231, and the Woods, Scoring Record

No. 486.




2.2 APG SITE INFORMATION

2.2.1 Location

The APG Standardized Test Site is located within a secured range area of the Aberdeen
Area. The Aberdeen Area of APG is located approximately 30 miles northeast of Baltimore at
the northern end of the Chesapeake Bay. The Standardized Test Site encompasses 17 acres of
upland and lowland flats, woods and wetlands.

2.2.2 Soil Type

According to the soils survey conducted for the entire area of APG in 1998, the test site
consists primarily of Elkton Series type soil (ref 2). The Elkton Series consist of very deep,
slowly permeable, poorly drained soils. These soils formed in silty aeolin sediments and the
underlying loamy alluvial and marine sediments. They are on upland and lowland flats and in
depressions of the Mid-Atlantic Coastal Plain. Slopes range from O to 2 percent.

ERDC conducted a site-specific analysis in May of 2002 (ref 3). The results basically
matched the soil survey mentioned above. Seventy percent of the samples taken were classified
as silty loam. The majority (77 percent) of the soil samples had a measured water content
between 15- and 30-percent with the water content decreasing slightly with depth.

For more details concerning the soil properties at the APG test site, go to
www.uxotestsites.org on the web to view the entire soils description report.

2.2.3 Test Areas

A description of the test site areas at APG is included in Table 2.

TABLE 2. TEST SITE AREAS

Area Description
Calibration Grid |Contains 14 standard ordnance items buried in six positions at various angles and
depths to allow demonstrator to calibrate their equipment.
Blind Test Grid  |Contains 400 grid cells in a 0.2-hectare (0.5 acre) site. The center of each grid cell
contains ordnance, clutter or nothing.
Open Field A 4-hectare (10-acre) site containing open areas, dips, ruts and obstructions that
challenge platform systems or hand held detectors. The challenges include a
gravel road, wet areas and trees. The vegetation height varies from 15 to 25 cm.
Moguls A 1.30-acre area consisting of two areas (the rectangular or driving portion of the
course and the triangular section with more difficult, non-drivable terrain). A
series of craters (as deep as 0.91m) and mounds (as high as 0.91m) encompass
this section.

(Page 8 Blank)




SECTION 3. FIELD DATA

3.1 DATE OF FIELD ACTIVITIES (19 through 20 July 2004)
3.2 AREAS TESTED/NUMBER OF HOURS

Areas tested and total number of hours operated at each site are summarized in Table 3.

TABLE 3. AREAS TESTED AND

NUMBER OF HOURS

Area Number of Hours
Calibration Lanes 3.33
Mogul 10.33

3.3 TEST CONDITIONS
3.3.1 Weather Conditions

An APG weather station located approximately one mile west of the test site was used to
record average temperature and precipitation on a half hour basis for each day of operation. The
temperatures listed in Table 4 represent the average temperature during field operations from
0700 to 1700 hours while precipitation data represents a daily total amount of rainfall. Hourly
weather logs used to generate this summary are provided in Appendix B.

TABLE 4. TEMPERATURE/PRECIPITATION DATA SUMMARY

Date, 2004 Average Temperature, °F | Total Daily Precipitation, in.
July 19 75.45 0.00
July 20 80.23 0.00

3.3.2 Field Conditions

HFA surveyed the Moguls 19 through 20 July 2004. The Moguls had several muddy areas
due to rain prior and during testing.

3.3.3 Soil Moisture

Three soil probes were placed at various locations within the site to capture soil moisture
data: Blind Grid, Calibration, Open Field, and Wooded areas. Measurements were collected in
percent moisture and were taken twice daily (morning and afternoon) from five different soil
depths (1to 6 in., 6 to 12 in., 12 to 24 in., 24 to 36 in., and 36 to 48 in.) from each probe. Soil
moisture logs are included in Appendix C.




3.4 FIELD ACTIVITIES

3.4.1 Setup/Mobilization

These activities included initial mobilization and daily equipment preparation and break
down. A two-person crew took 15 minutes to perform the initial setup and mobilization. There
was 5 hours and 30 minutes of daily equipment preparation and end of the day equipment break

down lasted 10 minutes.

3.4.2 Calibration

HFA spent' a total of 3hours and 20 minutes in the calibration lanes, 1-hour and
20 minutes of which was spent collecting data.

3.4.3 Downtime Occasions

Occasions of downtime are grouped into five categories: equipment/data checks or
equipment maintenance, equipment failure and repair, weather, Demonstration Site issues, or
breaks/lunch. All downtime is included for the purposes of calculating labor costs (section 5)
except for downtime due to Demonstration Site issues. Demonstration Site issues, while noted in
the Daily Log, are considered non-chargeable downtime for the purposes of calculating labor
costs and are not discussed. Breaks and lunches are discussed in this section and billed to the

total Site Survey area.

3.4.3.1 Equipment/data checks, maintenance. Equipment data checks and maintenance
activities accounted for no site usage time. These activities included changing out batteries and
routine data checks to ensure the data was being properly recorded/collected. HFA spent an
additional 1-hour and 5 minutes for breaks and lunches.

3.4.3.2 Equipment failure or repair. No time was needed to resolve equipment failures that
occurred while surveying the Moguls.

3.4.3.3 Weather. No weather delays occurred during the survey.

3.4.4 Data Collection

HFA spent a total time of 10 hours and 20 minutes in the Mogul area, 3 hours and
35 minutes of which was spent collecting data.

3.4.5 Demobilization

The HFA survey crew went on to conducted a full demonstration of the site. Therefore,
demobilization did not occur until 20 July 2004. On that day, it took the crew 10 minutes to
break down and pack up their equipment.
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3.5 PROCESSING TIME

HFA submitted the raw data from the demonstration activities on the last day of the
demonstration, as required. The scoring submittal data was also provided within the required
30-day timeframe.

3.6 DEMONSTRATOR’S FIELD PERSONNEL

Mr. Bob Dyminski
Mr. Joe Curtis

Mr. Rusty Mitchell
Mr. Al Wittington

3.7 DEMONSTRATOR’S FIELD SURVEYING METHOD
HFA began surveying the Moguls in the northeast corner and continued in a north/south
direction. HFA surveyed the woods in a linear fashion. HFA set up 50 by 50 meter grids and

swept them using a line spacing of 5 ft.

An ATC team provided surveying support to HFA (which is not included in the overall
time breakdown). The HFA team’s purpose was to locate and flag all items found.

3.8 SUMMARY OF DAILY LOGS

No problems occurred while HFA surveyed the moguls. The field conditions were poor
due to rain that fell prior to and during testing

11
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SECTION 4. TECHNICAL PERFORMANCE RESULTS
4.1 ROC CURVES USING ALL ORDNANCE CATEGORIES
(Not applicable for this technology)
4.2 ROC CURVES USING ORDNANCE LARGER THAN 20 MM
(Not applicable for this technology)

4.3 PERFORMANCE SUMMARIES

Results for the Mogul Area test, broken out by size, depth and nonstandard ordnance, are
presented in Tables 5a and 5b (for cost results, see section 5). Results by size and depth include both
standard and nonstandard ordnance. The results by size show how well the demonstrator did at
detecting/discriminating ordnance of a certain caliber range (see app A for size definitions). The results
are relative to the number of ordnances emplaced. Depth is measured from the geometric center of
anomalies.

The RESPONSE STAGE results are derived from the list of anomalies above the
demonstrator-provided noise level. The results for the DISCRIMINATION STAGE are derived
from the demonstrator’s recommended threshold for optimizing UXO field cleanup by minimizing
false digs and maximizing ordnance recovery. The lower 90-percent confidence limit on probability
of detection and probability of false positive was calculated assuming that the number of detections
and false positives are binomially distributed random variables. All results in Tables 5a and 5b have
been rounded to protect the ground truth. However, lower confidence limits were calculated using
actual results.

The overall ground truth is composed of ferrous and non-ferrous anomalies. Due to limitations
of the magnetometer, the non-ferrous items cannot be detected. Therefore, the summary presented in
Table 5a exhibits results based on the subset of the ground truth that is solely the ferrous anomalies.
Table 5b exhibits results based on the full ground truth. All other tables presented in this section are
based on scoring against the ferrous only ground truth. The response stage noise level and
recommended discrimination stage threshold values are provided by the demonstrator.

13




TABLE 5a. SUMMARY OF MOGUL RESULTS (FERROUS ONLY)

By Size By Depth, m
Metric Overall | Standard | Nonstandard Small | Medium | Large | <0.3 [0.3to<1]| >=1
RESPONSE STAGE
Py 0.40 0.45 0.30 0.30 0.40 0.55 | 045 0.35 0.25
P4 Low 90% Conf 0.34 0.36 0.24 0.23 0.33 0.40 | 039 0.27 0.11
Py Upper 90% Conf 0.44 0.51 0.41 0.39 0.50 0.68 | 0.55 044 | 038
Ps 0.50 - - - - - 0.60 0.35 0.25
Py Low 90% Conf 0.45 - - - - - 0.55 032 | 007
Pg, Upper 90% Conf 0.52 - - - - - 0.64 0.41 0.54
BAR 1.55 - - - - - - - -
DISCRIMINATION STAGE

P4 N/A N/A N/A N/A N/A N/A | N/A N/A N/A
Py Low 90% Conf N/A N/A N/A N/A N/A N/A | N/A N/A N/A
Py Upper 90% Conf N/A N/A N/A N/A N/A N/A | N/A N/A N/A
Py N/A - - - - - N/A N/A N/A
Pg Low 90% Conf N/A - - - - - N/A N/A N/A
Pg, Upper 90% Conf N/A - - - - - N/A N/A N/A
BAR N/A - - - - - - - -

Response Stage Noise Level: 0.00.
Recommended Discrimination Stage Threshold: 0.00.

TABLE 5b. SUMMARY OF MOGUL RESULTS (FULL GROUND TRUTH)

By Size By Depth, m
Metric Overall | Standard Nonstandard Small | Medium | Large | <03 J0.3to<1] >=1
RESPONSE STAGE
Py 0.35 0.40 0.30 0.25 0.40 0.55 | 0.40 0.35 0.20
P4 Low 90% Conf 0.31 0.33 0.23 0.20 0.33 040 | 0.34 0.25 0.11
P4 Upper 90% Conf 0.41 0.46 0.38 0.33 0.50 0.68 | 048 0.42 0.37
P, 0.50 - - - - - 0.60 0.35 0.35
Py, Low 90% Conf 0.45 - - - - - 0.53 0.32 0.13
Pg, Upper 90% Conf 0.51 - - - - - 0.62 0.41 0.60
BAR 1.55 - - - - - - - -
DISCRIMINATION STAGE

Py N/A N/A N/A N/A N/A N/A | NA N/A N/A
P4 Low 90% Conf N/A N/A N/A N/A N/A N/A | N/A N/A N/A
P4 Upper 90% Conf N/A N/A N/A N/A N/A N/A | NA N/A N/A
Py, N/A - - - - - N/A
Pg, Low 90% Conf N/A - - - - - N/A
Ps, Upper 90% Conf N/A - - - - - N/A
BAR N/A - - - - - - - -

Response Stage Noise Level: 0.00.
Recommended Discrimination Stage Threshold 0.00.

Note: The recommended discrimination stage threshold values are provided by the demonstrator.
No discrimination algorithm was applied. Therefore, the discrimination stage results are not applicable.
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4.4 EFFICIENCY, REJECTION RATES, AND TYPE CLASSIFICATION

Due to technical limitations of the system used for this demonstration, no attempt was
made to discriminate. Therefore, the following tables presented in this section are not
applicable.

Efficiency and rejection rates are calculated to quantify the discrimination ability at
specific points of interest on the ROC curve: (1) at the point where no decrease in Py is suffered
(i.e., the efficiency is by definition equal to one) and (2) at the operator selected threshold.
These values are reported in Table 6.

TABLE 6. EFFICIENCY AND REJECTION RATES

False Positive | Background Alarm
Efficiency (E) | Rejection Rate | Rejection Rate
At Operating Point N/A N/A N/A

With No Loss of P4 N/A N/A N/A

At the demonstrator’s recommended setting, the ordnance items that were detected and
correctly discriminated were further scored on whether their correct type could be identified
(table 7). Correct type examples include “20-mm projectile, 105-mm HEAT Projectile, and
2.75-inch Rocket”. A list of the standard type declaration required for each ordnance item was
provided to demonstrators prior to testing. For example, the standard type for the three example
items are 20mmP, 105H, and 2.75in, respectively.

TABLE 7. CORRECT TYPE CLASSIFICATION

OF TARGETS CORRECTLY
DISCRIMINATED AS UXO
Size Percentage Correct
Small N/A
Medium N/A
Large N/A
Overall N/A

4.5 LOCATION ACCURACY

The mean location error and standard deviations appear in Table 8. These calculations are
based on average missed depth for ordnance correctly identified in the discrimination stage.
Depths are measured from the closest point of the ordnance to the surface. For the Blind Grid,
only depth errors are calculated, since (X, Y) positions are known to be the centers of each grid
square.
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TABLE 8. MEAN LOCATION ERROR AND

STANDARD DEVIATION (M)
Mean Standard Deviation
Northing -0.03 0.17
Easting -0.02 0.17
Depth N/A N/A

Note: Demonstrator did not attempt to declare depth of detection.

16



SECTION 5. ON-SITE LABOR COSTS

A standardized estimate for labor costs associated with this effort was calculated as
follows: the first person at the test site was designated “supervisor”, the second person was
designated “data analyst”, and the third and following personnel were considered “field support”.
Standardized hourly labor rates were charged by title: supervisor at $95.00/hour, data analyst at
$57.00/hour, and field support at $28.50/hour.

Government representatives monitored on-site activity. All on-site activities were
grouped into one of ten categories: initial setup/mobilization, daily setup/stop, calibration,
collecting data, downtime due to break/lunch, downtime due to equipment failure, downtime due
to equipment/data checks or maintenance, downtime due to weather, downtime due to
demonstration site issue, or demobilization. See Appendix D for the daily activity log. See
section 3.4 for a summary of field activities.

The standardized cost estimate associated with the labor needed to perform the field
activities is presented in Table 9. Note that calibration time includes time spent in the
Calibration Lanes as well as field calibrations. “Site survey time” includes daily setup/stop time,
collecting data, breaks/lunch, downtime due to equipment/data checks or maintenance, downtime
due to failure, and downtime due to weather.

TABLE 9. ON-SITE LABOR COSTS

| No.People | Hourly Wage | Hours Cost
Initial Setup
Supervisor 1 $95.00 0.25 $23.75
Data Analyst 0 57.00 0.25 0.00
Field Support 1 28.50 0.25 7.13
SubTotal $30.88
Calibration
Supervisor 1 $95.00 3.33 $316.35
Data Analyst 0 57.00 3.33 0.00
Field Support 1 28.50 3.33 94.91
SubTotal $411.26
Site Survey
Supervisor 1 $95.00 10.33 $981.35
Data Analyst 0 57.00 10.33 0.00
Field Support 3 28.50 10.33 883.22
SubTotal $1,864.57

See notes at end of table.
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' TABLE 9 (CONT’D)

I No. People | Hourly Wage | Hours I Cost
Demobilization
Supervisor 1 $95.00 0.17 $16.15
Data Analyst 0 57.00 0.17 0.00
Field Support 3 28.50 0.17 14.54
Subtotal $30.69
Total $2,337.40

Notes: Calibration time includes time spent in the Calibration Lanes as well as calibration

before each data run.
Site Survey time includes daily setup/stop time, collecting data, breaks/lunch, downtime

due to system maintenance, failure, and weather.
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SECTION 6. COMPARISON OF RESULTS TO OPEN FIELD DEMONSTRATION
(BASED ON FERROUS ONLY GROUND TRUTH)

6.1 SUMMARY OF RESULTS FROM OPEN FIELD DEMONSTRATION

Table 10 shows the results from the Open Field survey conducted prior to surveying the
Moguls during the same site visit in July of 2004. Due to the system utilizing magnetometer
type sensors, all results presented in the following section have been based on performance
scoring against the ferrous only ground truth anomalies. For more details on the Open Field
survey results reference section 2.1.6.

TABLE 10. SUMMARY OF OPEN FIELD RESULTS FOR THE
MAGNETOMOETER SCHONSTEDT/HAND HELD (FERROUS ONLY)

By Size By Depth, m
Metric Overall | Standard Nonstandard Small | Medium | Large | <0.3 | 0.3 to <1 | >=1
RESPONSE STAGE
P4 0.50 0.55 0.45 0.50 0.50 0.55 | 0.70 0.45 0.25
P4 Low 90% Conf 0.48 0.52 0.38 0.42 0.45 0.48 | 0.67 0.36 0.16
P4 Upper 90% Conf 0.55 0.62 0.50 0.55 0.57 0.64 | 0.77 0.49 0.31
Py, 0.50 - - - - - 0.50 0.50 0.55
Py, Low 90% Conf 0.47 - - - - - 0.47 0.45 0.38
Ps, Upper 90% Conf 0.52 - - - - - 0.53 0.51 0.74
BAR 0.75 - - - - -
DISCRIMINATION STAGE

Py N/A N/A N/A N/A N/A N/A | N/A N/A N/A
P4 Low 90% Conf N/A N/A N/A N/A N/A N/A | N/A N/A N/A
P4 Upper 90% Conf N/A N/A N/A N/A N/A N/A | N/A N/A N/A
Ps N/A - - - - - N/A N/A N/A
Py, Low 90% Conf N/A - - - - - N/A N/A N/A
Pg, Upper 90% Conf N/A - - - - - N/A N/A N/A
BAR N/A - - - - - -

6.2 COMPARISON OF ROC CURVES USING ALL ORDNANCE CATEGORIES
(Not applicable for this technology)
6.3 COMPARISON OF ROC CURVES USING ORDNANCE LARGER THAN 20 MM

(Not applicable for this technology)
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6.4 STATISTICAL COMPARISONS

Statistical Chi-square significance tests were used to compare results between the Open
Field and Mogul Area scenarios. The intent of the comparison is to determine if the feature
introduced in each scenario has a degrading effect on the performance of the sensor system.
However, any modifications in the UXO sensor system during the test, like changes in the
processing or changes in the selection of the operating threshold, will also contribute to

performance differences.

The Chi-square test for comparison between ratios was used at a significance level of
0.05 to compare Open Field to Mogul Area with regard to P4™, P4, P,™ and Py, ", Efficiency
and Rejection Rate. These results are presented in Table 11. A detailed explanation and
example of the Chi-square application is located in Appendix A.

TABLE 11. CHI-SQUARE RESULTS - OPEN FIELD VERSUS MOGULS

Metric Small Medium Large - Overall
Py Significant Not Significant Significant Significant
Py N/A N/A N/A N/A
Py Not Significant | Not Significant | Not Significant | Not Significant
prdlsc _ _ _ N/A
Efficiency - - - N/A
Rejection rate - - - N/A
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SECTION 7. APPENDIXES
APPENDIX A. TERMS AND DEFINITIONS

GENERAL DEFINITIONS

Anomaly: Location of a system response deemed to warrant further investigation by the
demonstrator for consideration as an emplaced ordnance item.

Detection: An anomaly location that is within Ry, of an emplaced ordnance item.

Emplaced Ordnance: An ordnance item buried by the government at a specified location in the
test site.

Emplaced Clutter: A clutter item (i.e., non-ordnance item) buried by the government at a
specified location in the test site.

Rmalo: A pre-determined radius about the periphery of an emplaced item (clutter or ordnance)
within which a location identified by the demonstrator as being of interest is considered to be a
response from that item. If multiple declarations lie within Rpy, of any item (clutter or
ordnance), the declaration with the highest signal output within the Ry, will be utilized. For the
purpose of this program, a circular halo 0.5 meters in radius will be placed around the center of
the object for all clutter and ordnance items less than 0.6 meters in length. When ordnance items
are longer than 0.6 meters, the halo becomes an ellipse where the minor axis remains 1 meter and
the major axis is equal to the length of the ordnance plus 1 meter.

Small Ordnance: Caliber of ordnance less than or equal to 40 mm (includes 20-mm projectile,
40-mm projectile, submunitions BLU-26, BLU-63, and M42).

Medium Ordnance: Caliber of ordnance greater than 40 mm and less than or equal to 81 mm
(includes 57-mm projectile, 60-mm mortar, 2.75 in. Rocket, MK 118 Rockeye, 81-mm mortar).

Large Ordnance: Caliber of ordnance greater than 81 mm (includes 105-mm HEAT, 105-mm
projectile, 155-mm projectile, 500-pound bomb).

Shallow: Items buried less than 0.3 meter below ground surface.

Medium: Items buried greater than or equal to 0.3 meter and less than 1 meter below ground
surface.

Deep: Items buried greater than or equal to 1 meter below ground surface.
Response Stage Noise Level: The level that represents the point below which anomalies are not

considered detectable. Demonstrators are required to provide the recommended noise level for
the Blind Grid test area.
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Discrimination Stage Threshold: The demonstrator selected threshold level that they believe
provides optimum performance of the system by retaining all detectable ordnance and rejecting
the maximum amount of clutter. This level defines the subset of anomalies the demonstrator

would recommend digging based on discrimination.

Binomially Distributed Random Variable: A random variable of the type which has only two
possible outcomes, say success and failure, is repeated for n independent trials with the
probability p of success and the probability 1-p of failure being the same for each trial. The
number of successes x observed in the n trials is an estimate of p and is considered to be a
binomially distributed random variable.

RESPONSE AND DISCRIMINATION STAGE DATA

The scoring of the demonstrator’s performance is conducted in two stages. These two
stages are termed the RESPONSE STAGE and DISCRIMINATION STAGE. For both stages,
the probability of detection (Py) and the false alarms are reported as receiver operating
characteristic (ROC) curves. False alarms are divided into those anomalies that correspond to
emplaced clutter items, measuring the probability of false positive (Pg) and those that do not
correspond to any known item, termed background alarms.

The RESPONSE STAGE scoring evaluates the ability of the system to detect emplaced
targets without regard to ability to discriminate ordnance from other anomalies. For the
RESPONSE STAGE, the demonstrator provides the scoring committee with the location and
signal strength of all anomalies that the demonstrator has deemed sufficient to warrant further
investigation and/or processing as potential emplaced ordnance items. This list is generated with
minimal processing (e.g., this list will include all signals above the system noise threshold). As
such, it represents the most inclusive list of anomalies.

The DISCRIMINATION STAGE evaluates the demonstrator’s ability to correctly identify
ordnance as such, and to reject clutter. For the same locations as in the RESPONSE STAGE
anomaly list, the DISCRIMINATION STAGE list contains the output of the algorithms applied
in the discrimination-stage processing. This list is prioritized based on the demonstrator’s
determination that an anomaly location is likely to contain ordnance. Thus, higher output values
are indicative of higher confidence that an ordnance item is present at the specified location. For
electronic signal processing, priority ranking is based on algorithm output. For other systems,
priority ranking is based on human judgment. The demonstrator also selects the threshold that
the demonstrator believes will provide “optimum” system performance, (i.e., that retains all the
detected ordnance and rejects the maximum amount of clutter).

Note: The two lists provided by the demonstrator contain identical numbers of potential target
locations. They differ only in the priority ranking of the declarations.




RESPONSE STAGE DEFINITIONS

Response Stage Probability of Detection (P4*): P4 = (No. of response-stage detections)/
(No. of emplaced ordnance in the test site).

Response Stage False Positive (fp™): An anomaly location that is within Ry of an emplaced
clutter item.

Response Stage Probability of False Positive (Pgp™): Py = (No. of response-stage false
positives)/(No. of emplaced clutter items).

Response Stage Background Alarm (ba™): An anomaly in a blind grid cell that contains neither
emplaced ordnance nor an emplaced clutter item. An anomaly location in the open field or
scenarios that is outside Ryaio of any emplaced ordnance or emplaced clutter item.

Response Stage Probability of Background Alarm (Pp,): Blind Grid only: Py, = (No. of
response-stage background alarms)/(No. of empty grid locations).

Response Stage Background Alarm Rate (BAR™): Open Field only: BAR™ = (No. of
response-stage background alarms)/(arbitrary constant).

Note that the quantities Pa™, Pg™, Pya ", and BAR™ are functions of t*, the threshold
applied to the response-stage signal strength. These quantities can therefore be written as
Pdres(tres), prres(tres), Pbal'CS(tl'eS), an d B ARres(tres).

DISCRIMINATION STAGE DEFINITIONS

Discrimination: The application of a signal processing algorithm or human judgment to
response-stage data that discriminates ordnance from clutter. Discrimination should identify
anomalies that the demonstrator has high confidence correspond to ordnance, as well as those
that the demonstrator has high confidence correspond to nonordnance or background returns.
The former should be ranked with highest priority and the latter with lowest.

Discrimination Stage Probability of Detection (Pa™*): P& = (No. of discrimination-stage
detections)/(No. of emplaced ordnance in the test site).

disc

Discrimination Stage False Positive (fp™°): An anomaly location that is within Rpa of an

emplaced clutter item.

Discrimination Stage Probability of False Positive (P;,"*): Pg,™° = (No. of discrimination stage
false positives)/(No. of emplaced clutter items).

Discrimination Stage Background Alarm (ba®°): An anomaly in a blind grid cell that contains
neither emplaced ordnance nor an emplaced clutter item. An anomaly location in the open field
or scenarios that is outside Rpay, of any emplaced ordnance or emplaced clutter item.
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Discrimination Stage Probability of Background Alarm (PpE): PpY* = (No. of discrimination-
stage background alarms)/(No. of empty grid locations).

Discrimination Stage Background Alarm Rate (BAR®): BARY* = (No. of discrimination-stage
background alarms)/(arbitrary constant).

Note that the quantities Pa**, prdisc, P,. 5%, and BARY* are functions of t¥*, the threshold
apg).lied. to the discrimination-stage signal strength. These quantities can therefore be written as
P4 lSC(tdlSC)’ prdlSC(tdlSC)’ Pbadlsc(tdlsc), and B ARdlSC(tdlsc).

RECEIVER-OPERATING CHARACERISTIC (ROC) CURVES

ROC curves at both the response and discrimination stages can be constructed based on the
above definitions. The ROC curves plot the relationship between Py versus Pg, and P4 versus
BAR or Py, as the threshold applied to the signal strength is varied from its minimum (tmin) to its
maximum (tmax) value.! Figure A-1 shows how Py versus Pg, and P4 versus BAR are combined
into ROC curves. Note that the “res” and “disc” superscripts have been suppressed from all the
variables for clarity.

\ t= tmin
\
\

Pd Imin < b < lpax

O P fp max

Figure A-1. ROC curves for open field testing. Each curve applies to both the response and
discrimination stages.

IStrictly speaking, ROC curves plot the P4 versus Py, over a pre-determined and fixed number of
detection opportunities (some of the opportunities are located over ordnance and others are
located over clutter or blank spots). In an open field scenario, each system suppresses its signal
strength reports until some bare-minimum signal response is received by the system.
Consequently, the open field ROC curves do not have information from low signal-output
locations, and, furthermore, different contractors report their signals over a different set of
locations on the ground. These ROC curves are thus not true to the strict definition of ROC
curves as defined in textbooks on detection theory. Note, however, that the ROC curves
obtained in the Blind Grid test sites are true ROC curves.
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METRICS TO CHARACTERIZE THE DISCRIMINATION STAGE

The demonstrator is also scored on efficiency and rejection ratio, which measure the
effectiveness of the discrimination stage processing. The goal of discrimination is to retain the
greatest number of ordnance detections from the anomaly list, while rejecting the maximum
number of anomalies arising from nonordnance items. The efficiency measures the amount of
detected ordnance retained by the discrimination, while the rejection ratio measures the fraction
of false alarms rejected. Both measures are defined relative to the entire response list, i.e., the
maximum ordnance detectable by the sensor and its accompanying false positive rate or
background alarm rate.

Efficiency (E): E = Pa(t%* )Py (tzin™"); Measures (at a threshold of interest), the degree
to which the maximum theoretical detection performance of the sensor system (as determined by
the response stage tmin) is preserved after application of discrimination techniques. Efficiency is
a number between 0 and 1. An efficiency of 1 implies that all of the ordnance initially detected
in the response stage was retained at the specified threshold in the discrimination stage, t*°.

False Positive Rejection Rate (Rp): Rep = 1 - [P (™ )P, (tmin™")]; Measures (at a
threshold of interest), the degree to which the sensor system's false positive performance is
improved over the maximum false positive performance (as determined by the response stage
tmin). The rejection rate is a number between O and 1. A rejection rate of 1 implies that all
emplaced clutter initially detected in the response stage were correctly rejected at the specified
threshold in the discrimination stage.

Background Alarm Rejection Rate (Ry,):

Blind Grid: Rpg = 1 - [Poa™ (" )/Pps" (tmin™)].
Open Field: Ry, = 1 - [BARYC(t%)BAR™ (t:™)]).

Measures the degree to which the discrimination stage correctly rejects background alarms
initially detected in the response stage. The rejection rate is a number between 0 and 1. A
rejection rate of 1 implies that all background alarms initially detected in the response stage were
rejected at the specified threshold in the discrimination stage.

CHI-SQUARE COMPARISON EXPLANATION:

The Chi-square test for differences in probabilities (or 2 x 2 contingency table) is used to
analyze two samples drawn from two different populations to see if both populations have the
same or different proportions of elements in a certain category. More specifically, two random
samples are drawn, one from each population, to test the null hypothesis that the probability of
event A (some specified event) is the same for both populations (ref 3).

A 2 x 2 contingency table is used in the Standardized UXO Technology Demonstration
Site Program to determine if there is reason to believe that the proportion of ordnance correctly
detected/discriminated by demonstrator X’s system is significantly degraded by the more
challenging terrain feature introduced. The test statistic of the 2 x 2 contingency table is the
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Chi-square distribution with one degree of freedom. Since an association between the more
challenging terrain feature and relatively degraded performance is sought, a one-sided test is
performed. A significance level of 0.05 is chosen which sets a critical decision limit of
2.71 from the Chi-square distribution with one degree of freedom. It is a critical decision limit
because if the test statistic calculated from the data exceeds this value, the two proportions tested
will be considered significantly different. If the test statistic calculated from the data is less than
this value, the two proportions tested will be considered not significantly different.

An exception must be applied when either a 0 or 100 percent success rate occurs in the
sample data. The Chi-square test cannot be used in these instances. Instead, Fischer’s test is
used and the critical decision limit for one-sided tests is the chosen significance level, which in
this case is 0.05." With Fischer’s test, if the test statistic is less than the critical value, the
proportions are considered to be significantly different.

Standardized UXO Technology Demonstration Site examples, where blind grid results are
compared to those from the open field and open field results are compared to those from one of
the scenarios, follow. It should be noted that a significant result does not prove a cause and
effect relationship exists between the two populations of interest; however, it does serve as a tool
to indicate that one data set has experienced a degradation in system performance at a large
enough level than can be accounted for merely by chance or random variation. Note also that a
result that is not significant indicates that there is not enough evidence to declare that anything
more than chance or random variation within the same population is at work between the two

data sets being compared.

Demonstrator X achieves the following overall results after surveying each of the three
progressively more difficult areas using the same system (results indicate the number of
ordnance detected divided by the number of ordnance emplaced):

Blind Grid Open Field Moguls
P4 100/100 = 1.0 8/10 = .80 20/33 = .61
P%° 80/100 = 0.80 6/10 = .60 8/33 = .24

P4“: BLIND GRID versus OPEN FIELD. Using the example data above to compare
probabilities of detection in the response stage, all 100 ordnance out of 100 emplaced ordnance
items were detected in the blind grid while 8 ordnance out of 10 emplaced were detected in the
open field. Fischer’s test must be used since a 100 percent success rate occurs in the data.
Fischer’s test uses the four input values to calculate a test statistic of 0.0075 that is compared
against the critical value of 0.05. Since the test statistic is less than the critical value, the smaller
response stage detection rate (0.80) is considered to be significantly less at the 0.05 level of
significance. While a significant result does not prove a cause and effect relationship exists
between the change in survey area and degradation in performance, it does indicate that the
detection ability of demonstrator X’s system seems to have been degraded in the open field
relative to results from the blind grid using the same system.

A-6




Py%°: BLIND GRID versus OPEN FIELD. Using the example data above to compare
probabilities of detection in the discrimination stage, 80 out of 100 emplaced ordnance items
were correctly discriminated as ordnance in blind grid testing while 6 ordnance out of
10 emplaced were correctly discriminated as such in open field-testing. Those four values are
used to calculate a test statistic of 1.12. Since the test statistic is less than the critical value of
2.71, the two discrimination stage detection rates are considered to be not significantly different
at the 0.05 level of significance.

Py: OPEN FIELD versus MOGULS. Using the example data above to compare
probabilities of detection in the response stage, 8 out of 10 and 20 out of 33 are used to calculate
a test statistic of 0.56. Since the test statistic is less than the critical value of 2.71, the two
response stage detection rates are considered to be not significantly different at the 0.05 level of

significance.

P.°: OPEN FIELD versus MOGULS. Using the example data above to compare
probabilities of detection in the discrimination stage, 6 out of 10 and 8 out of 33 are used to
calculate a test statistic of 2.98. Since the test statistic is greater than the critical value of 2.71,
the smaller discrimination stage detection rate is considered to be significantly less at the
0.05 level of significance. While a significant result does not prove a cause and effect
relationship exists between the change in survey area and degradation in performance, it does
indicate that the ability of demonstrator X to correctly discriminate seems to have been degraded
by the mogul terrain relative to results from the flat open field using the same system.
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APPENDIX B. DAILY WEATHER LOGS

TABLE B-1. WEATHER LOG

Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
o000 | 62 67 %6 7”7 i
Gam | @ | wa [ e [ we |
08/2 {362:8(()’4 66.9 67.4 66.5 81.8 0
Tso000 | 6 675 S B2 i
oo | 654 7. 659 y 0
0510000, 663 66.9 65.8 93.7 0
08/6 1:367;884 69.4 724 66.2 93.8 0
Toroogo | 728 3 e i i
o [ me | ow [ w [ w |
o | me | o | e [
“looo0 | 758 4 7“ 2 i
0?/1 1:3621884 774 78.2 76.8 78.82 0
"ot | T8 3 ! i i
0%1:362:884 80.1 81.7 78.4 75.74 0
“woooo | 84 £36 03 2o i
“lsoo00 | B9 £52 ® 0% i
16:0000 o4 £52 2 oo i
0?/7{86%884 833 85.2 815 72.5 0
15:00:00 8 £2 o o i
0%1:362:884 80 80.7 79.4 78.29 0
o000 | T2 9 s 2 ®
Duoogo | 103 08 s - i
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) |Humidity (%) | Precipitation (in)
02/21:362;884 70.9 717 70.2 100 0.17
2510000 08 712 70.1 100 0
"00:0000 7 707 702 100 0
08/11:362;334 72 72.5 71.2 100 0
08/21332884 723 727 715 100 0
"03:00:00. 732 78 721 100 0
082:362:884 73.1 73.7 726 100 0
08{51:(5){)2:884 73.2 73.7 72.7 100 0
08/61:(5)()2:834 73.9 74.8 73.1 99.4 0
08/71;337?384 7.3 76.3 74.4 96.8 0
0(6)@{(5)62:884 76.6 713 75.8 937 0
0(6)/91:362:884 78.6 80.2 76.4 89.4 0
0%1(5)()2884 799 80.7 78.9 86.6 0
ey 819 83.2 80.3 82.5 0
"12:0000 84 651 829 7882 0
O%I:g{)%gg‘l 85.4 86.9 84.4 75.77 0
140000 872 88.1 86. 70.49 0
0%1:(5)62:884 87.9 88.6 87.2 69.52 0
160000 87 7.1 863 7275 0
O?/71:(5)62:884 84.9 87.1 83.3 76.41 0
"ls:0000. 836 85 2.5 7885 0
0?/91:862:834 82.5 83 81.5 78 0
0%1:(5)62:384 80.9 82.1 79.7 81.9 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
03/11:362:884 79 80.3 78.1 88.4 0
02/21:362;884 71.8 78.6 774 91.5 0
oggl:(s)gz:gg4 76.8 78 75.8 91.8 0
0(6)618{)2884 73l 763 73.7 95.9 0
0(6)/11:862;834 744 75.6 73.3 96.8 0
"02:0000 77 744 73 083 ’
0(6)?:8{)2:884 73.9 75.1 72.9 96.1 0
0(6)2%2:384 73.1 73.7 72.7 98 0
050000 77 72 7 o7 ’
082:86%884 73.1 75 72.1 97.7 0
0391:862:884 76.1 77.1 74.7 92.2 0
03;1:(6)621384 7 715 76.6 92.1 0
08/91:3{)2:884 71.8 78.5 71.1 91.8 0
0%1;862:884 782 78.7 77.8 91 0
0?4{8{)2:884 794 80.6 78 87.9 0
50000 807 2 0.1 w2 ;
0%1:(6)62:884 821 834 81.5 78.53 0
0?21:832:884 82.6 83.2 82 78.06 0
0??:86%884 83.9 85.2 82.6 74.85 0
O?/61:(6)62:gg4 85.2 86.7 84 69.76 0
0?/71:(6)62:834 84.2 85.1 83.2 73.41 0
0%1:862:884 81.9 84.3 80.1 81.2 0
"19:0000. 9.4 %06 77 %2 0
200000 72 785 763 059 0




Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
02/11:(6)62:884 159 76.8 75.1 96.6 0
02/21:862:884 74.8 75.5 73.9 98.3 0
0%1:862:884 4.7 75.4 73.9 99.6 0
08{){(7)62:384 75.3 75.8 74.8 99.6 0
01:00:00. 755 76 75 593 0
03/21:(7)62:884 757 762 752 99.6 0
039:362:884 75.9 76.3 75.6 99.8 0
08%2)2:884 75.9 76.3 75.6 100 0
0(6)/51;(7){)2:384 76.1 76.6 75.8 100 0
0(6)/61:362:834 76.5 773 76.1 100 0
03/71:33884 717 78.6 76.8 97.9 0
08%62:884 793 79.8 78.2 91.4 0
08/91362884 80.6 81.9 79.5 86.9 0
0%1:362:884 82.6 83.8 81.3 81.8 0
0(15/11:362:884 83.9 85.1 83 78.97 0
0?/21:(7)62384 85.6 86.8 84.1 76.97 0
0%1:(7){)2:884 86.5 88 84.7 76.58 0
0?%62:884 87.4 88.7 85.9 73.27 0
0?212)62884 85 88.3 82.2 79.42 0.01
160000 19.4 8.6 75.1 %24 o1
70000 80.6 81.9 78.4 92.7 0
0%1:3623884 78.9 79.5 78.3 88.9 0
O%l:g{)2:884 76.8 79.1 75.5 90.4 0
0%1(7)62884 755 76.2 75 93.5 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
02/11:(7)62:884 75.1 76 745 97.9 0.07
O Tt 74.5 75.1 74 99.1 0
02/31:(7)62:884 4.4 74.9 73.7 99.4 0
O oot 73.6 74 73 99.8 0
O 73 73.7 72.1 100 0
Ot ' 739 75.1 72.6 99.9 0
082{362:384 74.9 753 74.4 99.5 0
02008 4.2 74.9 73.2 99.9 0
O oot 73.4 73.9 72.7 100 0
00/18/2004 742 75.6 73.2 98.9 0
08/7{362:884 75.9 763 75.1 94.3 0
Ogg{ggz:gg“ 76.7 717 755 92.5 0
O oo’ 80.5 83 775 82.3 0
0%{36%884 83.1 84.8 82.1 7333 0
06182004 85.2 86.3 84.2 68.18 0
R 87.3 88.7 85.5 64.59 0
Ofg{gggg“ 88.2 89.3 87 61.76 0
061872004 89.5 90.7 87.5 59.42 0
06182004 89 90.7 87.6 65.78 0
0?/61:362:884 88.8 80.5 88.2 65.74 0
06182004 87.7 89.2 86.3 67.75 0
O oo 86.4 88.1 84.5 72.47 0
002004 83.9 85 82.7 77.62 0




Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) |Humidity (%) |Precipitation (in)
0%1362884 807 83 79.5 91.1 0
02/11:362:884 786 79.7 772 95.2 0
02/21:%2:884 76.9 71.7 75.9 98.5 0
oo | 768 713 157 99 0
0861362884 749 76 74.2 99.6 0
0(6)/11:362:884 + 749 75.5 74.2 99.8 0
08/21:362:384 74.9 75.6 74.3 89.3 0
03/31:36%884 74.9 76.1 73.7 82.9 0
082362;884 7 75.8 74 76.03 0
0(6)/51:362:884 73.9 74.9 72.7 75.79 0
08/61:(9){)2:384 73.1 73.7 727 77.58 0
O(6>/71:g{)2:384 7 74.9 73.2 74.54 0
0(6)@1:362;884 75.4 76.3 74.5 70.92 0
"09:0000 & 782 76 64.99 0
0%1:362:884 78.1 789 77.2 57.07 0
0?/11:(%2:384 80 81.2 78.1 50.11 0
0?/21:3{)2:884 80.9 82 79.9 48.06 0
0%1:86:884 81.9 82.9 80.1 49.74 0
0%1:(9)62:884 81.9 83.1 81 51.08 0
0?/51:(9){)2:884 80.1 82.5 78.5 57.58 0
“leoooo | 74 805 784 6163 0
0?/71:362:85))4 81.1 82 79.6 57.19 0
0%1:(9){)?:884 80.7 81.7 79.5 54.59 0
0(15/91:362:884 8.9 80 71.6 59.91 0




Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
S | m | o [ ow [ oam [
00152004 73.1 74.9 715 59.41 0
010200 717 725 71 52.03 0
02/31(9)62834 69.8 71.7 68.3 51.63 0
o | s | e [ es | em |
Toroooo | 653 663 @ il i
08’2%862:884 63.6 64.8 62.4 54.52 0
0(6)/32:8{)2:884 62 62.8 60.9 57.6 0
082%862:884 59.8 61.3 58.3 62.44 0
o | e [ ows [ [ ws [
020200 56.8 59 55.7 77.01 0
0(6)/72:362:884 60.3 62.4 58.6 66.05 0
085862:884 62.7 64.2 61.3 59.57 0
08’9%8{)2:884 64.2 65.5 63.1 56.01 0
0%2:862:384 65.9 67.6 64.4 53.45 0
0?/12:862:884 67.7 69 66.5 49.93 0
062012004 68.9 70 67.8 45.85 0
“soooo | 706 7 e il -
“egooo | 719 73 s o i
oo | 73 o e M i
0%2:862:884 735 75 722 45.98 0
“rooeo | 77 33 ” o i
“eoooo | 77 34 e 1 i
0?/97;862:884 711 72.1 69.4 53.47 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) { Temperature (°F) | Humidity (%) [ Precipitation (in)
0%2:862:884 674 70 64.1 63.07 0
oo | 61 645 606 7634 0
03/22:862;384 59.7 61.2 59 88.9 0
a0 | % 594 573 025 0
000000 57 579 562 %3 0
08/12562834 - 36 56.8 54.6 98.2 0
0823)()%884 35 56 53.9 99.4 0
0(6);2:(1362:384 54 54.6 53.4 100 0
08112:(1){)2:834 54.1 54.7 53.5 100 0
08{52:3)62;884 54.1 54.8 53.3 100 0
0(6)/62:(])62:884 56.2 59 53.5 99.5 0
0892(1)62884 62.8 65.7 58.6 87.9 0
ogg%(l)g2:884 68.7 70.8 65.2 70.21 0
0(6)6:(1){)2:884 71.5 72.9 70 72.26 0
0%2:(1)62;884 732 74.9 71.2 61.88 0
()?/12:(1)62:((;84 74.6 76.3 73.8 54.52 0
O?/zzzéf)zzggll 75.5 76.7 74.2 493 0
0(15/32:(1){)2:884 71.1 78.1 76.2 4427 0
0%2:(])62:884 719 79.1 76.9 47.03 0
0%2:(1)6%884 78 78.9 77.2 53.29 0
0?/62:(1)62:884 783 78.9 715 55.27 0
O?/72:c1>62;884 719 78.8 77.3 56.98 0
0%2:(1)82:884 71.2 719 76.3 61.32 0
0?/92:)62834 5.7 76.5 74.6 64.78 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
oo 73.6 75 727 69.06 0
02l 73.5 73.9 73 68.37 0
02’22:(1){)%884 73.4 745 726 71.87 0
02;%662:884 73.2 74.3 715 75.78 0
Olaarot 70.7 71.9 69.6 81.9 0
08/12:(2)62:884 . 68.9 70 68.2 87.6 0
000t 68.9 69.4 68.2 88.2 0
08;%382:384 69 73.1 67.6 87.5 0
06222004 73.7 74.2 7 75.15 0
08(52:(2)82:884 73.6 74 73 74.95 0
03/62:(2)62:884 73.3 74 72.9 74.67 0
020t 74.7 75.6 737 71.38 0
08%62:884 76 773 75 67.23 0
08/92:%7;884 76.4 773 75.6 68.5 0
0%2:(2)62:884 776 79.2 76.1 68.89 0
0622704 78.9 80.3 775 69.4 0
0ePa 80.2 81.8 79.4 69.91 0
062212004 81.1 82.7 80 68.25 0
0%2:(2){)2:884 83 83.8 82.1 66.24 0
067222004 84.1 86.1 82.7 65.96 0
0%2:(2)62:884 83.4 84.9 82.5 68.75 0
0?’72:(2)62:884 82.2 82.9 80.5 73.26 0
00200 78.5 81.1 72.4 75.28 0.1
0020t 71.8 72.6 70.6 95.4 0.14
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Hamidity (%) | Precipitation (in)
0%2:(2)62:884 70.8 719 69.9 98.2 0
0812272004 69.8 70.4 69.3 99.9 0
oo | 8 03 ¢ a -
G| e | n | e | w |
o000 | ™02 s o a -
Toroooo | T8 e s - -
08/22:362:384 7 71.5 70.2 100 0
| | e [ w | w |
S s | wm | s |
e e | | om [ w |
Tso000 | ™0 s ° s -
0672372004 117 73 70.8 89.1 0.01
08i25/2004 72.9 73.7 72.1 79.54 0
| ms | ms | we [ |
0%2:362:834 74.9 769 73.1 65.72 0
0?/12:(3)62:334 762 76.8 75.6 60.85 0
| w | e [ e | es |
0?/32:3{)2:334 774 783 76.5 58.85 0
| me | w [ m [ w |
01252004 76.9 77.8 75.9 61.33 0
06/23/2004 76.9 78.4 76.2 62.38 0
0612312004 717 78.4 76.8 57.65 0
“lsoneo | T8 82 19 ® i
0?’92:(3)62:884 75.8 76.9 74.4 71.75 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
0%2:862:884 72.8 74.6 70.7 82.8 0
03/12:3{)2:834 69.5 70.9 67.5 91.9 0
03/22:(3)62:884 66.9 67.7 65.8 97.7 0
0%%3{)2:884 664 67 65.8 99.2 0
0(6)62:362:884 6538 66.3 65.4 99.9 0
08/12:3{)2:884 64.9 65.6 64.2 100 0
08/22:362:884 64 65.1 62.7 100 0
08/32:362:834 62.9 63.7 62.4 100 0
032%362:884 62.3 62.8 61.6 100 0
0822:362:884 61.5 62.4 60.7 100 0
0(6)/62:3{)2:884 62.3 63.8 60.8 100 0
0(6)/72:362:384 67.1 70.5 63.4 99.9 0
085:3622884 724 73.8 70.4 89.8 0
0(6)/92:382:884 75.7 774 73.6 81 0.02
0%2:3()2:384 78.6 80 773 75.18 0
0?1%36%884 80.3 81.4 79 68.22 0
0?/22:362:884 814 82.4 80.3 62.91 0
0%2:362:884 83.1 83.9 81.8 54.11 0
0?22:362:834 84.3 85 83.3 50.54 0
0%2:3{)2:384 84.7 85.2 84.1 46.56 0
0%2:862:884 844 85.2 83.7 49.49 0
0(15/72:3{)2;384 83.6 84.1 83.1 51.02 0
0%2:362:884 82.2 833 81.4 54.35 0
0?/92:362:884 80.2 81.6 78.5 60.7 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)

oooeo | TS 7.1 752 6735 0
02/1%362:884 736 76.2 72.1 79.11 0
03/22:862:884 2.8 73.9 713 82.4 0
02/32:362;884 70.8 71.7 69.8 88.7 0
0862:862;884 703 71.8 69.4 89.8

0(6)/12:362:334 69 69.9 68.3 93.5

0(6)/22:362:884 68.4 69.1 67.7 95.5

0822:(5)62:884 67.8 68.3 67.3 98.3

0(6)22:362;884 67.7 68.6 67 99.3

0(6)22:(5)(/)2;884 68 68.5 67.3 99.4

0(6)/62:(5)€)2:384 68.6 70.8 67.4 100

ey 73 75.1 705 94

08?32:(5){)2:884 771 77.8 74.8 84.1

0(6)22:(5)62:384 719 789 77 82.3

0115{)%8{)21%4 786 79.7 71.6 83.2

0?/12:(5){)2;884 80.8 81.8 79.5 78.08

"oooo | %08 24 199 AL

0?/3%362:384 82.9 84.3 81.5 76.88

0%2:(5)82:884 83.1 83.8 82.5 76.67

0f/52:362:834 84 85 83.1 70.26

0?22:(5)62:384 83.4 84.3 82.5 72.37

0?/7%(5)62:884 711 82.8 72.1 78.4

0%2:8{)2:884 70 723 69 943

0%%869?834 69.8 70.8 69 97.5 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
028%362:884 70.6 711 70.3 96.4 0
02/12:362:884 70 708 69.4 98.1 0
03/22:(5){)2:884 69.9 704 69.4 99.5 0
50000 69.6 702 69 99.3 0
0862:3622384 69.5 70 69 100 0
08/12:8{)2:884 69.2 69.6 68.9 100 0
08;2:(6){)2:884 69.3 69.6 68.8 100 0
500100, 69.2 69.3 68.7 100 0
0(6)22:862:834 68.7 69.4 68 100 0
08{523{)2884 68.2 68.6 67.7 100 0
08(52:(6){)2:384 68.8 69.4 68.2 100 0
08/72:862:884 69.7 71.1 69 100 0.01
08?52:863884 725 73.3 70.7 95.5 0
03/92362884 74 752 727 86.3 0
0%2862334 756 76.9 4.4 79.59 0
0?/12:862:384 7 78.1 76.2 75.19 0
0%2(6){)2384 8 78.7 71.3 69.48 0
“loveo | ™ 795 76 6709 0
0?22:86%884 80 82.3 717 63.7 0
0%2:(6)62:884 80.3 82.7 78.8 57.93 0
0?2%862:884 81.1 82 80 45.06 0
0?/72:%2;884 80.3 81.2 79.4 39.62 0
0%2:862;884 78.7 80 71.6 38.02 0
0%2:(6){)2384 76.6 78.1 74.9 40.65 0
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Date & Average Maximum Minimum Relative Total
Time [Temperature (°F)| Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
0%2:8{)2;384 731 75.1 712 46.97 0
02/12:8{)2:884 68.3 715 65.1 60.11 0
02/22:862;884 65.2 66.3 64.3 68.34 0
02/328{)2884 63.7 652 62.7 71.14 0
0862:(7){)%884 63.4 64.9 60.6 69.32 0
0(6)/12:362:884 61.5 63.2 59.5 74.63 0
0(6)/22:862:884 58.9 60.9 56.9 81.2 0
0822:(7){)2:884 56.2 57.7 54.8 92.1 0
0(6342(7)628004 54.8 55.7 53.8 95.6 0
08?362884 53.7 54.6 53.2 98.4 0
0822:362;884 34.9 57 53.4 96.2 0
08/72:862:884 61.7 65.9 56.8 833 0
086:3%84 68 70.6 65.5 64.91 0
08/92;362:834 719 735 70.1 49.27 0
0%2:(7){)2:884 73.9 75.3 72.9 45.04 0
0?1%(7){)2:884 75.8 77 74.5 45.89 0
0?122862884 76.6 77.6 753 46.85 0
0%2:3{)2:834 78 79.3 76.3 48.53 0
0%%7)62:884 796 81.1 78 39.6 0
eo000 | %5 817 794 377 0
0?/62:862:884 80.5 82.5 78.2 39.48 0
0%2:(7){)2:884 7.1 80.5 78.1 39.21 0
0%2:3{)2:834 79.3 80.8 717 38.93 0
0%2:36%384 71.8 79.2 76.2 43.44 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
0%2862884 739 763 70.6 55.21 0
03/12:(;{)2:884 67.6 71.2 65 73.97 0
03/22:862:884 64.9 65.4 64.1 82.3 0
O%Z:g{)%g(?l 62.8 64.8 61.6 89.7 0
0862(%2384 614 62.5 60.6 94.4 0
0(6)/12:362:884 60.6 61.2 59.9 96.7 0
08{22:362:834 59.5 60.2 58.7 97.4 0
0(6)/32:362:884 58.7 59.6 57.7 98.9 0
0322:3{)2:384 58.1 58.7 56.9 99.6 0
08/52:3{)%834 56.9 57.6 56.3 100 0
03/6%36%384 60.3 62.9 57.1 93.8 0
0842362884 67.5 72.9 62.5 83 0
0822:862:884 73.8 76.1 71.8 68.08 0
08/92362884 711 80.7 75.1 57.26 0
0%2:382;884 79.4 80.3 78.3 50.14 0
0?/12:362:384 79.1 80 78.4 49.64 0
O?/zzzggz:gg4 80.1 81.5 78.8 46.01 0
0?;2:362;884 80.3 81.5 79.5 45.88 0
0%2:362:884 81.3 82.6 80 43.27 0
0%2:3{)2:384 82.1 83 80.9 4371 0
0?23362:884 82.3 83.1 81.6 4452 0
0?/72:3622384 81.6 82.7 79.7 4277 0
0%2362884 80.3 81.3 78.8 45.12 0
O?/92:g{)2;884 78.9 80.5 71.6 53.84 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) |Humidity (%) | Precipitation (in)
0%2:36%384 76.2 77.9 74.3 63.59 0
03/12:3{)2:884 73.4 74.8 71.3 73.87 0
02/22:862:884 70 71.9 67.8 82.4 0
0%2:882:8? 67.6 68.6 66.7 89.3 0
ey 67.8 69.3 67 90.2 0.01
08/12:(9){)2:884 66.1 67.9 65.2 96.8 0.02
0(6)/22:(9){)2:884 65.1 65.8 64.5 97 0
i 6s & 5535 0
08?:36%884 62.1 63.2 61.3 96.1 0
0822:(9)32:884 61 61.5 60.4 95.6 0
0822:(9){)2:884 61.5 | 62.8 606 91.5 0
08/72:382:384 638 64.9 62.5 84.8 0
0(6){3%(9){)2:8004 65.7 66.5 64.6 79.5 \- 0
%0000 | 7 692 662 82 0
0?62:3{)%384 69.4 70.8 67.9 70.32 0
D00, 71.9 73.6 703 64.49 0
0%2:362:884 73.6 75.5 724 59.88 0
0%2:3{)2:384 75.3 76.9 74.2 55.3 0
0?22:862;884 76.5 77.8 74.9 51.87 0
0%2:(9)62:884 712 78.8 75.7 49.11 0
0%2:(9){)2:884 78 79.5 76.9 46.67 0
0?92382884 78 794 76.6 46.98 0
0%3362:384 8 79.1 76.6 4585 0
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Date & Average Maximum Minimum Relative Total
Time |Temperature (°F) | Temperature (°F) | Temperature (°F) |Humidity (%)| Precipitation (in)
0%2:362:884 76.9 78.2 74.6 46.35 0
0%2:3{)2:884 712 75.1 68.2 61.99 0
02/123{)2884 658 68.4 63.5 79.42 0
03{22:(9)(/)2:384 63.3 64.4 62 87.5 0
02/32:(9){)2:884 61.3 62.2 60.8 93.6 0
08()3;8()2:884 604 61.2 59.6 95.7 0
“Oioooo | 89 0 577 576 0
0(6)/23:8{)2;884 583 59.5 573 975 0
08/33:862:884 511 584 56.6 98.8 0
082328{)2:884 57.8 58.4 57.1 99.3 0
0(6)?:8{)2:884 574 58.4 56.8 99.6 0
08/63332884 58.5 60.9 57.4 98.8 0
08/73:8{)2:884 64.9 67.6 60.7 88.4 0
“ogoo00 | ™03 . 674 77 0
08/93:8{)2;884 7.3 713 73.1 61.62 0
0%3862884 789 80.1 77.1 53.13 0
0?/13862884 80.8 82 79.6 482 0
0?/23:862:884 81.6 82.5 80.3 47.46 0
0%3;862;384 824 83.6 81.6 4731 0
0%%362:884 826 83.1 81.8 48.13 0
0?/53:862;884 83.1 83.9 82 47.64 0
0%3:8{)2:834 83 83.7 82.5 46.45 0
0?93862:884 825 83.1 82 47.04 0
“lsoooo | 813 23 3 5173 0
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Date & Average Maximum Minimum Relative Total
Time _|Temperature (°F)| Temperature (°F) | Temperature (°F) |Humidity (%) | Precipitation (in)
0?/93:862;884 7 80.3 77.2 63.29 0
0%3:8{)2;8004 74.8 71.3 73.1 78.71 0
03/13:862:884 729 73.9 72 89.1 0
03/23:862;884 7L.5 72.5 70.6 93.8 0
0%3:8{)2:884 704 715 69 97.3 0
036?562:884 69.5 70.6 68.8 99.5 0
Og/l(:)(l){)zzg(())4 68.3 69.9 66.5 99.6 0
08/2?(1)6??384 673 ' 68.9 65.6 100 0
032%6%884 66.2 67.7 65.1 100 0
0358(1)63384 66.3 68 64.9 100 0
0(732?(1){)?;884 65.1 65.6 64.5 100 0
0(7)/6?(1)62;884 66.7 68.2 64.8 100 0
084(3(1)62:884 70.3 72.3 67.9 97.1 0
0(7){3(%2:884 732 744 72 92.3 0
03/9%62;834 76.2 78.7 74 87.1 0
0%%2:384 794 80.2 78.4 77.68 0
oo | 807 8 79.4 7552 0
0’1//2(?(1)6%384 82.3 84.3 80.9 71.53 0
0?29362;834 83.5 84.6 82.5 68.25 0
eooo0| B3 4.7 819 7027 0
MSoo00 | 812 8 %3 708 0
02/6%6%884 798 81.8 78.4 78.23 0
03/7?(1){)2:884 80.6 81.9 78.8 73.83 0
032‘353384 78.8 79.6 78.2 72.48 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
0?90(1){)2884 778 79.5 76.6 74.01 0
038?3)6%884 75.8 77.1 73.4 80.6 0
roow | B9 78 734 9. 0
owow | ™7 77 17 032 0
0;;(?(1)62:884 714 72 70.8 95.6 0
036?382:834 - 704 71.2 69.3 97.4 0
0(7)/1?(2)32:834 69 69.6 68.3 99.1 0
o000 | 684 0935 675 %5 0
Og;(?3€)2:884 67.9 68.5 67.4 100 0
032(2)8884 67.8 68.6 67.3 100 0
0(7)2?(2){)2:884 67.9 68.5 66.9 100 0
03/6(?(2)62:884 68.8 71.1 67.1 100 0
i " 708 29 0
“won0o | 766 793 44 " -
03/9(3(2){)2:884 80.5 82.6 78.6 68.37 0
“looo00 | 87 85 ® 563 )
o000 | 857 .9 45 g 0
0?2%6%384 86.8 87.9 86.1 38.44 0
0?29(2)62:884 87.5 88.7 86.7 37.64 0
0?%62:884 88.3 89.3 87.2 34.62 0
02/50362884 88.9 90.1 87.5 36.35 0
022?362:884 8738 88.3 87.1 41.41 0
70000 87.3 88.1 86.3 42.47 0
0?@362:884 86 87 84.5 45.22 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
02%82;834 838 84.9 81.9 52.23 0
0;16(?(2){)2:88)4 717 82.1 75.1 65.32 0
03/10362884 74.1 76.6 722 72.79 0
03/2?(2)€)2:884 709 72.8 69.3 84 0
oo | ™ 7 603 572 0
0(7){)03{)2884 1 68.7 70.6 67.6 90.6 0
03/10862884 67.7 68.6 66.9 94.4 0
0(7){2?(3){)2:384 68.7 71 66.9 90.5 0
“aoooo | T 73 82 "y 0
Ogﬁf)%gg‘l 24 73 71.6 69.53 0
032362:884 718 73 70.7 65.62 0
03/6?362:884 71 714 70.6 65.79 0
ey 716 72.4 70.8 64.24 0
0(7)13?(3){)2:884 73.6 75.1 72.2 62.16 0
03/9?(3)62:834 5.8 76.9 74.7 58.5 0
‘00000 | 763 78 753 5529 0
03/193{)2:884 78.6 80.1 77.3 56.37 0
01{2?(3){)2:834 80.6 81.8 79.4 53.06 0
0?2?362:884 82.2 83.2 81.3 49.88 0
0?2?882:384 83.8 84.6 82.7 45.92 0
0?23()%884 84.6 85.2 83.9 43.99 0
01/6?(3)62:884 85.2 86.4 84.5 44.28 0
033?362:884 84.8 85.6 84.1 49.75 0
leoo0o | M2 4.7 54 5294 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
OZ/90362884 822 83.8 795 6131 0
05()?362:884 784 79.9 77.2 70.72 0
0;/1?(3){)2:884 76.6 78.1 74.9 68.45 0
03/2?362:884 3.7 75 71.9 74.19 0
O;g0862884 71.2 72.4 70.6 82.4 0
036?382:884 .70.1 71.2 68.6 87 0
08/1(33{)2:834 68.7 69.9 67 93.4 0
0(7)/2?862:384 67.8 68.7 66.9 97.7 0
03/3(?362:884 67.9 68.8 66.9 99.3 0.02
032?362:884 68.5 69.4 67.6 98.8 0
032936%884 69.9 70.6 69.1 98.6 0
0320362884 711 718 70.4 97.3 0
0(7)/7?362:384 714 72 71 97.5 0
03@362:884 72.6 73.2 71.5 95.6 0
03/9?3{)2:834 731 73.9 725 94.2 0
0%0362%4 71 80 73.6 84.4 0
0?1?362:384 80.2 81.2 79.3 78.13 0
0@862;884 82.8 84.4 80.7 69.93 0
02’3(38‘62:384 83.9 84.9 82.7 66.69 0
Oﬁ%&(?? 82.3 83.2 81.4 70.92 0
01/5?362:884 80.9 82.5 77.8 74.8 0.01
02/6?362:884 76.7 78.5 74.5 89.7 0.03
01/7?3{)2:834 75.5 76.6 74.3 96.4 0.06
011%62:884 76 76.6 74.5 93.6 0.17
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)

“looooo | ™ 75 72 8.7 018
032%62:884 74.6 75.1 74 975 0
honoo | 748 75 ” %2 0
0.3./2?362:884 5 755 745 98.1 0
052?362:384 5.6 76.1 75 97.2 0
036?(5)62:884 757 76.2 75.2 97 0.05
03/1?3{)%884 75.5 75.8 75.1 98 0
03/2?(5){)%334 75.5 75.8 75 98.7 0
0829(5)62:384 75.3 75.6 74.9 99.8 0
0(7;1(3(5){)2:8((;4 5 75.8 75 100 0.01
03/5?3{32:384 75.2 75.7 74.9 100 0
08(59(5)62:884 75.2 76.2 74.5 100 0
0(7)/7(?(5)62:884 76.8 71.9 75.7 98.4 0
0(7){3(3(5){)2;884 78.5 79.6 71.5 92.5 0
03/9(?(5){)2:884 80.5 81.7 79.5 87.9 0
0%9362:334 83.1 84.8 81.5 827 0
0?1?362:884 85.6 86.7 84.3 75.92 0
03/2(:)(5)62;884 87.8 89.1 86.4 66.68 0
032?362:884 89.6 90.8 88.3 58.16 0
Teoo00 | %05 912 9.5 5436 0
012?362;334 90.8 91.7 89.4 53.36 0
0?20362884 84.3 91 76.2 70.32 0.23
OZ{/(?(5)62:884 815 84.1 79.2 83.6 0
0%?862:834 81 83.7 75.3 82.9 0.02
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
03/9?3{)2:384 75.1 76.3 73.5 84.3 0
0%?(5){)2;884 729 73.9 722 91.6 0
02/1?(5)62:8(0)4 72.5 73.8 71.3 93.3 0
03/29862;884 715 72.1 70.8 97.1 0
022?862:834 71.7 72.3 71.1 97.9 0
036?(6)62:884 1719 72.8 71.1 97.9 0
‘oo | 76 7 o5 0
0(7)/2(?8{)2:884 717 72.8 70.7 94.9 0
08/3?8{)2:884 70.5 71.8 69.2 92.9 0
03138()2:884 721 73.8 71.4 81.7 0
0(7)/5(:)(6)62;884 72.2 73.1 71.2 80.6 0
02)286%884 2.9 735 72 78.94 0
0<7)/7(3862;884 74 74.9 73.1 76.58 0
0(7)2;(?362;384 754 76.7 74.4 73.35 0
0(7)/9?8{)%384 76.4 77.8 75.8 66.2 0
OZ{)(?S{)Z:%L‘ 6.9 78 75.8 65.49 0
OZ/1(3862:884 78.1 793 71.1 62.91 0
01/2(?862:%4 79.6 80.6 78.3 60.72 0
0%?862:884 814 82.5 80 57.94 0
lecooo | B 349 819 5534 0
03{5?832:884 84.3 85.2 83.4 52.46 0
0?2?86%884 85 85.6 84.5 50.13 0
02/7(38{)2:834 854 85.9 85 47.1 0
0?@?86%884 855 86.1 84.9 46.52 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)

0%?862:884 84.3 85.9 81.8 50.45 0
00000 | 789 8 758 6541 0
a0 | ™ 76 74 7575 0
0;/2(?862:884 723 743 71.2 86.8 0
0;/3?862:384 70.6 71.7 69.3 9 0
036?(7){)2:884 69.4 70.1 68.6 95.8 0
orono0 | 682 2 672 577 0
0(7)/2(3(7)62:384 67.7 68.2 66.9 98.8 0
032%62:884 66.9 67.6 66.3 99.6 0
0&%62:884 67.1 67.6 66.6 99.8 0.01
0(7)2(?(7)62:384 66.8 67.3 66.3 99.9 0
0(7)/6(?(7){)2:384 67.3 70 66.3 99.9 0
03/7(?(7)62;334 74.1 71.1 70 87.8 0
03%%62:884 78.2 794 76.8 73.2 0
03/9%62;884 80.4 81.5 79.2 67.38 0
0%%2:884 824 83.7 81.2 62.88 0
01/1%62:884 84.7 86.2 82.9 61.9 0
0?%82:884 86.7 88.1 85.4 59.66 0
0%%2:884 8738 88.6 87.2 60.02 0
0’1711(:)(7){)%884 88.6 89.9 87.8 61.18 0
0?5%3884 85.2 88.4 81.6 71.04 0
01/6%{)2:8(0)4 765 81.9 74.1 90.4 0.01
03/7(3(7){)2:834 735 74.6 727 92.9 0.09
0?482)62;834 726 73.9 71.9 973 - 0.23
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
190000 73.6 73.9 73.1 98.2 0
036?3622884 734 74 72.7 98.6 0
02/1%62;384 72.5 73 71.8 99.9 0
03/2%62:884 72.3 72.9 71.8 100 0
0;/3(:)(7)62;384 72.7 73.3 72.1 99.9 0
036?362;884 72.8 73.3 72 99 0
0(7)/1(:)362:884 716 72.6 70.6 99.9 0
03/29362:884 707 713 70 100 0
032?823384 70 70.5 69.4 100 0
0320362884 69.5 70 68.8 100 0
0(32‘?362:884 69.1 69.6 68.7 100 0
08/6?3{)%884 69.6 71.1 68.7 100 0
03/7(3362;884 72.5 74.1 70.7 98.4 0
032?362:884 75.9 71.3 73.8 89.3 0
08/9?362:384 78.7 80.7 76.9 80.6 0
0%?%2:384 81.6 82.9 80.2 70.35 0
0?1?362:884 82.7 83.9 81.2 64.79 0
03/2?362:884 84.3 85.4 83.4 58.92 0
0%%6;384 854 86.4 83.9 50.26 0
0?2?382;834 86.4 87.2 85 467 0
0?2?362;884 86.3 87.7 84.6 46.14 0
02/6(?362:884 85.4 86.8 84.3 49.45 0
OZ%‘SS“ 84.9 87.1 83.9 51.58 0
0%9362:384 85.6 86.9 83.6 51.54 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
03/9?(8;62:884 83.6 84.6 82 55.82 0
0%9362:884 78.2 82.2 74.5 62.29 0
05/1?362:884 733 75 70.6 80.2 0
0;2?362:884 69.7 71.2 67.4 89 0
O;é?g{)%gg4 67.9 69.4 67.2 90 0
036?33834 :67.5 69 66.1 88.4 0
“oroo00 | 67 82 662 653 0
000 65.9 67.5 64.9 89 0
“aon00 | 96 &7 657 5 0
032?36%884 63.8 71.9 65.6 78.73 0
03/503{)28(0)4 73.5 74.7 71.7 67.34 0
032?3()%884 72.1 73.5 70.8 72.55 0
054?36%884 74.1 75 72.9 68.51 0
02)?3362:884 75.7 76.8 74.9 61.92 0
08@?362:884 76.8 78.1 75.7 55.58 0
0?6(?(9){)2;884 784 79.2 715 52.32 0
02/1(?362:884 » 79.7 783 48.99 0
01/2986%884 802 81.3 79.1 50.57 0
0129(9)62;884 81.2 81.9 80.3 49.02 0
033838? 81.7 82.5 80.1 48.69 0
°]’§?<9>82;834 81.9 83.2 80.7 48.66 0
0?(5?362;884 82.8 84.3 81.3 49.11 0
Toow | ® 89 022 4519 0
“leoooo | B2 3.3 03 5002 )
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
0129362;334 793 81.1 77.1 57.24 0
0;{)(38{)2:884 76.2 71.5 4.5 63.23 0
03/1?(9)62:884 73.6 74.9 71.7 69.04 0
0;/2(33{)2;884 7.3 72 70.4 73.48 0
0;/3(?%2;884 68.6 71.7 66.6 80.9 0
0(7)61:8{)2:834 +66.2 68 64.5 88.7 0
03/11:8()2:884 64.8 66.7 63.4 92 0
08/21:862:384 63.7 64.5 62.8 95.1 0
0(7)21:862:884 62.5 63.2 61.5 96.5 0
0(7)28{)2:834 61.6 62.2 60.8 98.6 0
0(7){51:8{)2:884 60.7 62 60.1 99.2 0
0(7){51;8{)%884 61.1 62.6 60.3 99.4 0
0(7J/71:862:884 66.5 70.5 62.3 91.8 0
Y0000 | T2 764 705 703 0
03/91:862:884 76.7 71.9 75.6 59.01 0
| 0%1:8{)2:834 784 80.1 76.9 55.96 0
03/11:8{)2:884 9.5 80.7 78.3 54.68 0
0?28()%884 81.1 82.3 79.7 52.92 0
°Z§8672334 82 82.8 813 53.37 0
0321:362;334 83.2 84.6 81.9 5434 0
oz/51:8622884 83.6 84.5 83 53.88 0
02/61:862:884 84.6 86.1 83 52.56 0
0?9:862:884 84 85.4 83 51.28 0
0?@882:884 83.4 84.3 82.5 53.88 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
0?91:862:884 81.9 84.8 78.9 61.95 0
056{862:884 715 79.1 76.2 73.71 0
02/11:832:8(0)4 74 76.5 73 83.8 0
0231:862:884 725 73.8 715 89 0
ooo0 | M9 73 70.1 %9 ’
03)61:(1)62:884 .69.9 705 68.3 95.8 0
“oronoo | 688 604 682 979 0
03{21:(1)62:884 68.2 68.9 67.7 98.3 0
0(7)21:(1)62:884 67.6 68.5 66.8 98.6 0
0(7)21(1){)2884 67.2 67.7 66.5 994 0
0(7)21:(1){)2:334 66.9 67.3 66.4 99.6 0
02)/61(1)62884 67.2 68.2 66.1 99.1 0
03/71:562;884 723 75.9 68 932 0
0(7)21;(1)62:884 76.9 71.9 75.5 84.6 0
03/91:662:884 78.5 79.2 71.5 80.5 0
0?61:(1)62:884 78.7 80.6 71.7 75.71 0
03/11:362;834 81.2 83.1 80 67.88 0
0?2]:(1)62:884 83.4 84.3 82.3 64.04 0
0?%6%884 84.8 85.7 83.6 61.65 0
02511:(1)62:884 86.1 87.1 85.1 56.7 0
Mlso000 | 866 874 857 o )
01//61:5{)2:884 85.7 86.9 84.1 59.45 0
OZ/71:(1)62:£4 833 84.4 82.7 70.15 0
0??:3)62;884 81.8 83.7 80.2 73.07 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
Ofélzéffgg“ 814 82 80.1 69.67 0
0261:(1)62:884 80.9 81.5 80.1 65.92 0
0;/11:(1){)2:8(0)4 80 80.7 79.5 67.11 0
0;{21562884 94 80.1 78.8 73.07 0
0221:(1)62:884 785 792 71.6 79.84 0
“ooneo |78 7%2 7 o 0
03/11:362:384 76.8 77.7 76 84.5 0
0(’;/21:(2)62:884 75.8 76.3 75.3 86.2 0
o000 | ™6 76 752 1 )
“oeonoo | T4 57 75 6.5 0
0(7)/51:3{)2;884 75 754 74.6 87.2 0
0(7){51:(2)62:884 75 75.8 74.4 87.3 0
0(7)/71:(2)62:384 75.9 76.8 75.5 85.3 0
0&112)82:384 713 78 76.3 84.5 0
03/91:35?884 716 785 769 85.8 0
0%1:(2){)2:884 78 79.1 71.3 87.4 0
03/11362384 78.8 79.4 71.4 88.5 0.08
0?2(%%884 76.4 71.6 75.8 97.5 0.4
OZ;1(2)62834 76.6 79.2 75.1 97.4 0.09
Neovoo | 76 782 "5 577 008
“lsoom0 | TS 792 752 047 0
°ZQ:§6%384 7.5 78.8 73.9 97.2 036
i 6 734 %96 Lo
OTLao0s 74 746 73.6 100 0.16
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
01/9{3{)2:884 74 74.6 735 100 0.28
e 73.8 74.4 73.1 99.9 0
OTriz 0 73.2 73.7 72.9 100 0
03’21:(2){)2:384 7 733 725 100 0
Omiannt 73.3 73.8 727 100 03
0(7)61:(3)62:884 .73 73.6 72.6 100 0
02)’1{362:884 72.7 73.1 72.4 100 0
0(7)’21:362:884 723 72.9 71.8 100 0
071320t 722 72.9 715 100 0
Mo 722 726 715 100 0
o7t 71.4 72 70.8 99.8 0
O 71.1 71.4 70.8 100 0
Ml 711 71.4 70.7 100 0
it 71.4 71.8 71 99.6 0
i 71.2 717 70.8 98.5 0
Tt 712 72.4 70.6 97.2 0
Moy 74.1 75.8 72.1 88.7 0
OnLams 752 76.8 74.2 85.7 0
07200 76 76.8 75.2 83 0
0?2362:884 773 78.9 763 79.39 0
0TS0 78.3 794 772 76.45 0
0&{3{)2:834 79.1 80 78.2 74.57 0
07t 78.9 79.7 78.2 75.76 0
07132004 78.9 80 78.2 76.26 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)

0131:362:334 71.8 79.9 76.3 79.96 0
0%1:362:884 74.1 76.6 71.8 87.9 0
0%1{(3){)2;384 713 72.5 70.4 95.9 0
03;1:362:884 70.1 711 69.2 99.2 0
0’2];1:3{)2:884 69.4 70 68.6 100 0
0(7){)1862884 168.4 69.3 67.6 100 0
03/11:362;834 68.7 69.4 67 100 0
08/21:362:884 69.2 69.5 68.6 99.8 0
0(7);1:3{)%884 69.8 70.4 69 98.5 0.02
03511:332:334 69.2 69.9 68.6 99.1 0
o000 | 681 2 72 9.8 001
0(7)/61:362:8g4 | 68.8 70.1 68 98.7 0
0(71/71:3{)2:884 70.2 70.8 69.6 96.7 0
03?:36%884 71.9 73.3 70.4 94.2 0
032»1:362;884 73.8 75.5 725 90.2 0
0%1:362:884 75.3 75.8 74.6 87.9 0
03/11:862;884 75.8 76.4 75 88.6 0
03/21:362;834 77.8 80.5 75.9 87.9 0
01/31:362:884 814 84.2 79.6 83.4 0
0?23()%884 80.1 83.9 72.3 87 031
02/51:362;834 732 76 69 85.1 0.75
“leoooo | T %38 718 054 003
o000 | T8 ” 7 - -
“leoooo | 73 79 7 929 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
0?91:362;884 727 73.3 72 95.9 0
0261:362;884 727 73.5 72 95 0
03/11:362:884 715 72.7 70.6 94.1 0
oo | % 0 &3 53 0
O;él:gggg4 68.6 69.2 67.8 99 0
0361:33884 167.6 68.8 66.8 99 0
03/11:3{)2:884 65.8 67.2 64.5 99.8 0
03/21:(5){)2:884 65.7 66.8 64.4 99.5 0
‘o000 | 652 662 642 %7 0
‘0000 | S 5.5 ” o -
032362:884 64.3 65.2 63.1 94.3 0
032:(5)32:384 64.3 66.4 63.2 96.3 0
0(7)/71:(5)62:884 70 72.6 66.2 83.5 0
“oso000 | 738 753 73 7341 0
0(7)/91:(5)82:334 76.1 77 74.9 67.63 0
0%1;(5)62;384 71.3 78.3 76.3 63.09 0
02/11:362:884 78.2 793 76.8 59.55 0
0?213()%884 79.6 80.5 78.1 56.39 0
0??:362:834 79.9 81.3 78.4 53.85 0
0’1121:(5){)2:884 794 80.6 78.3 57.05 0
0%1:362:884 80.2 81.9 78.7 55.95 0
01/{51:362;884 80 81.7 78.7 54.4 0
02/71:3{)2:834 80.6 81.8 79.1 53.42 0
01/81:362;334 79.6 81.5 78.1 53.77 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F)| Temperature (°F) | Humidity (%) | Precipitation (in)
0?91:362:884 71.1 78.7 753 58.29 0
0;{)1:(5){)2:884 74 76.2 71.9 66.14 0
022/11:(5)62;884 70.6 72.4 68 74.25 0
022362:884 66.7 68.3 65.4 87.1 0
032{36%884 70.2 72.1 65.5 71.28 0
0861:862:884 67 69.5 64.8 77.03 0
03/11:(6)62:884 64.4 65.2 63.7 87.9 0
08/21:862:884 63 64.8 61.6 91.9 0
0(7)@1:862:884 61.6 62.6 60.1 96.1 0
0(7)511:(6){)2;834 63.2 65.1 59.8 95.4 0
0321:8{)2:884 65.4 66.1 64.8 90.3 0
03?51;(6){)2;384 66.4 67.3 65.8 86.5 0
03/71:8{)2:884 68.9 71.1 66.8 79.2 0
0321:862:884 72.7 73.8 70.7 70.26 0
Oggl:862:884 76.2 784 73.2 63.88 0
0%1:362:384 8.7 80 77.6 57.69 0
01/11:862:884 80 80.1 79.6 56.86 0
0?9:86%884 79.1 80.7 78.1 58.3 0
0%1:(6)62:884 79.1 81.1 78.1 59.92 0
0321:862:384 79.6 80.5 78.8 59.09 0
02{51:862:884 80.4 82.6 782 58.89 0
03/61:8{)2:884 81.8 83.1 80.5 56.4 0
0?%6%884 82.2 83 81.4 56.39 0
OZQ:862;384 81.6 82.7 80.9 57.42 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
01121862884 80.1 81.7 78.2 61.6 0
000 75.6 785 732 71.78 0
0;/11:8()2:884 72.9 73.7 72 83.4 0
0;7/21862834 715 724 70.9 86.5 0
039862884 69.7 719 68.8 90.8 0
0(7)61:562:884 168.8 69.4 68.2 95.5 0
03/1{(7)62:834 68 68.6 67.4 96.2 0
0(7)/21:(7)62:824 66.9 68.2 65.9 94.9 0
‘o000 | 6 611 649 " -
0(7)511:3{)2:884 64.6 65.7 63.9 98.2 0
07)21:(7)62:884 64 64.9 63 98.7 0
Yo6o000 | & 658 627 %93 0
03/71;(7)62:884 69 74.4 65.5 90.9 0
“oso000 | 79 78.1 75 7503 o
0(7)/91:362:884 78.9 80.5 77.5 67.48 0
0%%362:884 81.8 82.7 79.9 62.15 0
01/11:362:884 83.1 84.2 81.9 55.45 0
oo | 4.8 02 55:59 0
0?22)62:884 84.5 85.4 83.6 56.61 0
Neooo | 551 859 859 53 )
0321:2)62:884 8 85.9 84.1 50.57 0
OZ{SI(7)62884 834 85.1 81.6 54 0
03/71:36%384 80.6 82 80 57.79 0
OZQ(7>62884 80 80.9 78.3 64.67 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
01/91862834 717 78.7 75.8 70.35 0
0%13{)2884 752 76.4 73.7 82.5 0
o000 | ™9 72 72 9 0
02/21:(7){)2;384 5.8 77.2 74.6 77.06 0
0;/31:(7)62:884 74.3 75.6 73.1 79.91 0
0(7)613{)2884 \72.6 73.5 71.8 86.9 0
0(7)/11:%%884 .7 72.3° 71.1 90.3 0
039:362;384 70.6 71.3 69.6 94.9 0
03/31362384 70.1 70.6 69.6 96.8 0
02)2362:884 69.9 70.5 69.4 98.4 0.02
03{51(%2884 69.5 70 68.9 99.5 0.02
0(7)21:262;884 69.3 69.6 68.9 99.4 0
08/7{3{)2:834 69.6 69.9 69.2 98 0.01
0(7)@862:884 69.7 70.4 69.2 98.6 0.04
o000 | 7 702 0 %5 o1
0’17{)1:3{)2:884 69.4 69.8 69 96.3 0.18
01/11:362:884 68.7 69.6 68 97.9 0.5
0?%62884 67.3 68.2 66.9 99 031
OZél:g{)%g(?Ll 68.9 70.6 67.1 98.6 0.04
0121:362:884 70.5 712 70 98.8 0.04
0??:862:384 71 714 70.4 97.5 0.01
0;//61:362:884 714 72.1 70.7 96.1 0
01/71:362;834 723 72.9 71.8 94.3 0
OZQ:%%?)? 71.7 72.6 70.8 92.7 0
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Date & Average Maximum Minimum Relative Total
Time Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
“loooo | 103 71 699 o ;
0261:83884 69.8 705 69.4 95.5 0
0;/11:3{)2;884 694 69.9 68.8 96.5 0
0;/21:%2;884 68.7 69.3 68.2 97.7 0
0;/31:362:884 68.1 68.7 67.7 97.7 0
“oo0000 | 67 682 674 %4 0
L0000 67.8 68.2 67.4 97.4 0
03/21:(9)62:834 67.4 67.7 67.1 97.7 0
0(7)/31(9)62884 67.4 67.7 67 97.8 0
0(7)111:(9)82:884 67.4 67.7 67.1 98 0
082{362:884 67.3 67.6 66.9 98 0
0(7)/61:3{)2:884 67.2 68 66.8 97.9 0
“rooo0 | 683 692 674 957 0
“oso000 | O 696 6.6 28 0
03/9{(9)62;334 70.3 73.5 69 88.9 0
“locooo | ™ 7. 718 5 0
o000 | T3 755 76 T 0
02/21:362:884 76 77.6 74.6 73.81 0
0’172.1:3{)%8(0)4 78.5 797 76.6 69.28 0
ey 80.7 82.7 79.4 64.85 0
0?21:(9){)%884 80 82.6 77.8 70.85 0
“leo000 | 803 815 756 7093 0
0?41:(9){)2:884 80.2 81.4 79 68.77 0
OZQ:%2:884 80.5 81.3 80 69.71 0
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Date & Average Maximum Minimum Relative Total
Time | Temperature (°F) | Temperature (°F) | Temperature (°F) | Humidity (%) | Precipitation (in)
03/91:832:884 784 80.7 76 76.78 0
0261:(9)2)2:884 74.6 76.5 73.5 88.1 0
03/11:(9){)2;884 72.8 73.9 712 93.3 0
03/21:33884 7.2 72 70.6 97.1 0
0221(9)62:884 70.2 71 69.6 98.9 0
0362:832:334 + 70 711 69.2 98.9 0
0<7)/12:862:884 70.4 714 69.8 96 0
0(7)/22:862:884 70.2 70.6 69.5 95.8 0
0(7)22:86%384 69 70.5 67.4 93.3 0
“oe0000 | 68 694 7 %2 0
0322:8{)%884 68.3 69.3 65.8 86.2 0
“o60000 | 663 674 6s.5 5 0
0(7);2:8{)2;884 69.4 71.9 66.6 90.9 0
0322:8{)2:884 74.2 76.6 71.9 79.38 0
0322862884 713 79.4 75.8 724 0
OZ()%3§8(24 80 80.9 78.5 68.48 0
0?4%862:884 80.8 82.3 79.5 66.7 0
01/22:862:884 82.9 84.5 81.7 61.09 0
0%%862:?)84 83.9 85.4 82.7 55.91 0
0?2%362:834 83.4 85.1 80.9 66.25 0
0%2:8{)2;884 83.4 84.7 81.9 64.91 0
01//62:8{)2:884 83.8 84.5 82.8 63.73 0
0292:3{)%884 834 84.5 81.9 62.8 0
0?2;2;882:834 82.7 833 81.8 63 0
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Date & Average Maximum Minimum Relative Total
Time _| Temperature (°F) | Temperature (°’F)| Temperature (°F) | Humidity (%) | Precipitation (in)
0%2:862:884 81 82.5 78.1 67.93 0
ogo00 | 757 71 77 o 0
0;/12;8{)3334 72.6 74.4 71.8 91.2 0
03/22:862:884 70.8 72.2 69.9 96.3 0
0322:8{)2:884 70.2 70.8 69 98.3 0
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APPENDIX C. SOIL MOISTURE

Demonstrator: Human Factors Applications, Inc.
Date: 6/14/2004
Times: 0800 hours, 1600 hours

Probe Location: Layer, in. AM Reading, % PM Reading, %

Wet Area 0to6

6to 12
12to0 24
24 to 36
36to 48

Wpoded Area Oto6

6to 12
12t0 24
24 t0 36
36t0 48

Open Area Oto6

6to 12
12024
2410 36
36to 48

Calibration Lanes Oto6

6to 12
12to 24
24 10 36
36 to0 48

Blind Grid/Moguls Oto6 3.5 34

6to 12 247 25.1

12t0 24 39.5 39.1

2410 36 35.7 36.3

36 to 48 39.9 40.0




Demonstrator: Human Factors Applications, Inc.
Date: 6/15/2004
Times: 0800 hours, 1600 hours

-Probe Location: Layer, in. AM Reading, % PM Reading, %

Wet Area Oto6 65.3 65.2

6to 12 75.1 75.3

12t0 24 79.2 79.7

24 to 36 55.8 55.6

361048 51.7 52.0

Wooded Area Oto 6
6to 12

121024
24 to0 36
36to 48

Open Area Oto 6 22.3 22.2

6to 12 6.5 6.7

121024 19.7 194

24 t0 36 26.4 26.2

36 to 48 52.3 52.1

Calibration Lanes Oto6

6to 12
12t0 24
24 to 36
36 to 48

Blind Grid/Moguls Oto6

6to 12
12 to 24
24 10 36
36 to 48

C-2



Demonstrator: Human Factors Applications, Inc.

Date: 6/16/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

65.4

65.3

6to 12

75.1

75.5

12t0 24

79.5

79.7

24 to 36

55.8

56.2

36to 48

522

524

Wooded Area

0to6

6to 12

12 to 24

24 to 36

36048

Open Area

0to 6

22.7

22.6

6to 12

6.9

7.0

12t0 24

19.2

19.0

24 to 36

26.5

26.3

36 to 48

52.6

52.9

Calibration Lanes

Oto6

6to 12

12to 24

24 to 36

36 to 48

Blind Grid/Moguls

Oto6

6to 12

12t0 24

24 t0 36

36 to 48

C3




Demonstrator: Human Factors Applications, Inc.

Date: 6/17/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

65.4

65.3

6to 12

5.7

76.1

12t0 24

80.4

80.1

24 t0 36

56.8

57.0

36t0 48

52.1

52.0

Wooded Area

Oto6

6to 12

12 to 24

24 to 36

36to 48

Open Area

0to 6

23.1

23.0

6t0 12

7.3

7.1

12 to 24

19.1

19.3

24 to 36

26.7

25.8

36 to0 48

534

53.3

Calibration Lanes

Oto6

6to 12

12 to 24

24 t0 36

36 t0 48

Blind Grid/Moguls

Oto 6

6to 12

12t0 24

2410 36

3610 48

C-4




Demonstrator: Human Factors Applications, Inc.

Date: 6/18/2004

Times: 0800 hours, 1500 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

O0to6

65.2

65.0

6to 12

76.4

76.3

121024

79.7

80.2

24 to 36

57.3

575

36to0 48

52.1

525

Wooded Area

0to 6

6to 12

12 to 24

24 to 36

36 to 48

Open Area

Oto6

22.7

224

6to 12

7.3

7.3

12to 24

19.4

19.5

24 to 36

259

26.1

36to0 48

53.7

54.1

Calibration Lanes

Oto6

6to 12

12t0 24

24 to 36

36 to 48

Blind Grid/Moguls

0to 6

6to 12

12 to 24

24 to 36

36 to 48




Demonstrator: Human Factors Applications, Inc.

Date: 6/28/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

0to 6

63.2

63.1

6to 12

72.8

73.0

12 to0 24

78.1

78.3

2410 36

60.2

60.4

36 to 48

50.2

50.0

Wooded Area

Oto6

6to 12

12t0 24

24 to 36

36t048

Open Area

0to 6

20.2

19.9

6to 12

5.8

6.0

12t0 24

19.9

19.9

24 t0 36

25.0

25.2

361048

56.7

56.7

Calibration Lanes

Oto6

6to 12

12to 24

24 to 36

36 to 48

Blind Grid/Moguls

0to 6

6to 12

12 to 24

2410 36

36to 48

C-6




Demonstrator: Human Factors Applications, Inc.

Date: 6/29/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

0to6

63.0

63.0

6to 12

73.2

73.1

121024

78.5

78.4

24 to 36

60.1

60.2

36 to 48

50.5

50.9

Wooded Area

Oto6

6to12

12 t0 24

2410 36

36 to 48

Open Area

0Oto6

20.1

20.2

6to 12

59

6.3

12to0 24

19.8

20.2

24 to 36

25.0

255

36 to 48

56.9

57.2

Calibration Lanes

0to6

6to 12

12 to 24

24 to 36

36 to 48

Blind Grid/Moguls

Oto6

6to 12

12 to 24

24 to 36

361048




Demonstrator: Human Factors Applications, Inc.

Date: 6/30/2004

Times: 0800 hours, 1600 hours

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

0to6

62.5

62.7

6to 12

73.0

73.1

121024

78.1

78.3

24 to 36

60.0

60.4

36048

51.3

51.5

Wooded Area

Oto 6

6to 12

12t0 24

2410 36

361048

Open Area

Oto6

20.0

20.2

6to 12

6.0

6.3

12t0 24

20.7

20.9

24 to 36

25.6

26.1

36to 48

57.5

57.7

Calibration Lanes

Qto6

6to 12

12to 24

24 to 36

36 to 48

Blind Grid/Moguls

Oto6

6to 12

12to 24

24 to 36

36 to 48
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Demonstrator: Human Factors Applications, Inc.

Date: 7/1/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

62.5

62.4

6to 12

73.5

73.8

12 to 24

78.0

71.9

24 10 36

60.9

60.7

36to 48

51.3

51.7

Wooded Area

0to 6

6to 12

12t0 24

24 t0 36

36 to 48

Open Area

Oto 6

20.0

20.0

6to 12

6.6

6.8

12to 24

215

22.1

24 to 36

26.8

27.0

36 to 48

572

574

Calibration Lanes

0to 6

61012

12 t0 24

24 10 36

36 to 48

Blind Grid/Moguls

Oto6

6to 12

121024

24 to 36

36 to 48




Demonstrator: Human Factors Applications, Inc.
Date: 7/2/2004
Times: 0800 hours, 1500 hours

Probe Location: Layer, in. AM Reading, % PM Reading, %

Wet Area Oto6 62.1 61.9

6to12 74.2 74.0

12 to 24 78.2 78.1

24 to0 36 60.5 60.4

36 to 48 51.5 51.5

Wooded Area 0to6

' 6to 12
12t0 24
24 to 36
361048

Open Area 0to6 19.7 19.6

6to 12 6.9 6.9

12t0 24 225 224

2410 36 26.8 26.9

36 to 48 57.5 57.9

Calibration Lanes 0to6

6to 12
12to 24
24 to 36
36t0 48

Blind Grid/Moguls Oto 6

6to 12
12to 24
24 10 36
36 to 48
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Demonstrator: Human Factors Applications, Inc.

Date: 7/6/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

63.4

63.3

6to 12

74.7

74.6

12to 24

78.9

79.0

24 to 36

60.1

60.3

36 to 48

52.7

53.1

Wooded Area

Oto6

6to 12

12t0 24

24 10 36

36to 48

Open Area

0to6

20.9

20.7

6to12

7.7

79

12 to 24

229

23.1

24 to 36

26.5

26.3

36t048

57.6

57.9

Calibration Lanes

Oto6

6to 12

12to 24

24 to 36

36to 48

Blind Grid/Moguls

Oto6

6to 12

12 to 24

2410 36

36to 48
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Demonstrator: Human Factors Applications, Inc.
Date: 7/7/2004
Times: 0800 hours

Probe Location: Layer, in. AM Reading, % PM Reading, %

Wet Area 0to6 63.8
6to 12 74.4
12to 24 79.8
24 t0 36 60.0
36to0 48 52.5

Wooded Area Oto 6

: 6to 12
12to 24
24 to 36
361048

Open Area Oto6 20.5
6to 12 7.9
12t0 24 23.5
241036 26.0
36t0 48 58.3

Calibration Lanes Oto6

6to 12
12to 24
24 t0 36
36t0 48

Blind Grid/Moguls 0to 6

6to 12
12t0 24
24 t0 36
361048

C-12




Demonstrator: Human Factors Applications, Inc.

Date: 7/8/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

0to 6

6to 12

1210 24

2410 36

36 to 48

Wooded Area

Oto6

15.0

14.9

6to 12

6.0

6.3

12 to 24

59

5.8

24 to 36

54.8

54.7

361048

56.9

57.2

Open Area

Oto6

6to 12

12t0 24

24 10 36

36 to 48

Calibration Lanes

0to6

6to 12

12024

24 to0 36

36 to 48

Blind Grid/Moguls

0to6

6to 12

12 to 24

24 to 36

36 to 48
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Demonstrator: Human Factors Applications, Inc.

Date: 6/1/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

6to 12

12 to 24

2410 36

3610 48

Wooded Area

0to6

14.5

14.4

6to 12

6.0

6.1

12 to 24

5.9

59

24 10 36

544

54.1

36t048

575

57.3

Open Area

0to 6

6to 12

12to 24

24 10 36

36 to 48

Calibration Lanes

0to 6

6to 12

12 to 24

24 to 36

36 to 48

Blind Grid/Moguls

0to6

6to012

121024

24 to 36

36t0 48
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Demonstrator: Human Factors Applications, Inc.

Date: 7/12/2004
Times: 0800 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

63.3

6to 12

74.9

12t0 24

79.3

24 to 36

59.5

36 to 48

529

Wooded Area

Oto6

6to 12

12t0 24

24 to 36

36to 48

Open Area

0to6

20.8

6to 12

83

12 t0 24

239

24 to 36

26.5

360 48

58.0

Calibration Lanes

Oto6

6to 12

12t0 24

24 t0 36

36 to 48

Blind Grid/Moguls

0to 6

6to 12

121024

24 to 36

36 to 48
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Demonstrator: Human Factors Applications, Inc.

Date: 7/13/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

65.8

65.5

6to12

76.9

71.0

12t0 24

79.9

80.3

24 10 36

61.7

61.4

36 to 48

55.8

56.2

Wooded Area

Oto6

6to 12

12t0 24

2410 36

36 to 48

Open Area

Oto6

22.6

225

6to 12

9.0

9.2

12t0 24

25.8

26.1

24 to 36

27.6

27.7

36 to 48

59.7

60.0

Calibration Lanes

0to 6

6to 12

12to 24

24 to 36

36 to 48

Blind Grid/Moguls

0to6

6to 12

12t0 24

24 to0 36

36to 48
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Demonstrator: Human Factors Applications, Inc.

Date: 7/14/2004

Times: 0800 hours, 1300 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

65.3

65.2

6to 12

772

71.2

12t0 24

80.0

80.4

24 to0 36

61.5

61.7

36to 48

56.3

56.5

Wooded Area

Oto6

6to 12

12 t0 24

24 to 36

36to0 48

Open Area

0to 6

22.3

222

6to 12

9.0

9.0

12to 24

26.2

26.3

2410 36

279

28.0

36 to 48

60.2

60.4

Calibration Lanes

Oto 6

6to 12

12 to 24

24 to 36

36 to 48

Blind Grid/Moguls

O0to6

6to 12

120 24

24 to 36

36 to 48
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Demonstrator: Human Factors Applications, Inc.

Date: 7/15/2004

Times: 0800 hours, 1600 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

65.5

65.4

6to 12

71.7

71.5

12t0 24

80.0

79.5

24 to 36

62.6

62.9

36 to 48

56.9

57.1

Wooded Area

Oto6

6to 12

12t024

24 to 36

36to0 48

Open Area

Oto6

22.0

22.0

6to 12

9.3

9.2

12 to 24

26.5

26.4

2410 36

284

285

36048

60.0

59.7

Calibration Lanes

Oto6

6to 12

12to 24

24 to 36

36 to 48

Blind Grid/Moguls

Oto6

6to 12

1210 24

24 10 36

36to 48
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Demonstrator: Human Factors Applications, Inc.
Date: 7/16/2004
Times: 0800 hours

Probe Location: Layer, in. AM Reading, % PM Reading, %

Wet Area Oto6 65.0
6t0 12 71.2
12t0 24 79.7
24 to 36 62.8
36 to 48 57.6

Wooded Area 0to6

6to 12
12t024
24 t0 36
36 to 48

Open Area 0to6 21.8
6to 12 9.4
12 to 24 26.0
24 to 36 28.1
36t0 48 59.9

Calibration Lanes Oto6

6to 12
12t0 24
24 to 36
36to 48

Blind Grid/Moguls Oto6

6to 12
12t0 24
24 to 36
36t0 48
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Demonstrator: Human Factors Applications, Inc.

Date: 7/19/2004

Times: 1130 hours, 1530 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

6to 12

12 to0 24

24 to 36

36 to 48

Wooded Area

Oto6

6to 12

1210 24

24 to 36

36t0 48

Open Area

Oto6

6to 12

12t0 24

2410 36

36 to 48

Calibration Lanes

O0to 6

6to 12

12t0 24

24 t0 36

36 to 48

Blind Grid/Moguls

Oto 6

4.6

4.9

6to 12

4.5

4.2

12to 24

7.8

7.2

24 t0 36

37.7

37.1

36to 48

39.5

39.6
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Demonstrator: Human Factors Applications, Inc.

Date: 7/20/2004
Times: 0800 hours

Probe Location:

Layer, in.

AM Reading, %

PM Reading, %

Wet Area

Oto6

6t0 12

121024

24 to 36

36 to 48

Wooded Area

Oto6

6to 12

12t0 24

24 to 36

36t0 48

Open Area

0to6

6to 12

12 to 24

24 to 36

36 to 48

Calibration Lanes

Oto 6

6to 12

121024

24 to 36

36to 48

Blind Grid/Moguls

Oto 6

44

6to 12

4.7

12 to 24

7.3

24 to 36

37.0

36 to 48

39.8

C-21
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APPENDIX D. DAILY ACTIVITY LOGS

19} PJYSIYSIY Ul PoIeOIpUL S8 UONBNSUOWSP O1J103ds SIY) 0 Jusuriiad SSNIATDY 910N

AQANIN] ANNQS [MVANIT| LAGALSNOHOS | VN | dd ONOTV € dOl1S 0T |over| o€l QT N3dO T $00T/ST1/9
ONIILS FJAOW I¥VLS ATIva
AQANN] ANNNS PIVANTT] LAELSNOHOS | VN | VLVA 1DaT10D ¥ VIva.1DdaT110d] 09 |0£€1| oO¢fzl Q'Td1d N3dO Z ¥00T/S1/9
AQANA| ANNQS [IVANIT] LAJLSNOHOS | VN | HONN'I/Ivadd S HONNTAVEEA| Sy |0€cl| SpIl dTd1d N3dO T Y002/S1/9
AdAN ANNNS [IVANIT LOGISNOHDS | VN ardodn 14s € dOlLS 091 [SpII|  S06 Q'TdLI N3dO T vooz/s1/9]
I1dVLS ATIvVd
AQANN] ANNNS [MVENIT LQZLSNOHDS | VN SHLLIALLDV € dOl1S s€ |sosT| oeyT | aruo LSAL ANITd T Y00T/1/9
JO ANZ JIVLS ATIvd
NAOM@IvVIIL
AQANN] ANNNS [IVENIT| LAFLSNOHOS | VN | VIVA 1OdTIOD v VIVA.LOFTIOD| S01 [0¢vl| svel | QD LS4l aNIld 4 $00TH1/9
ACAON ANNOS MVENTTHLAILSNOHDS | YN | HONOISIVARIE < HONQIZIVANE) 09 |Syzl| Swll ANV 4 YooTvli9
NOLLYIFITVO
AJAON ANNNS MYENIT LAFLSNOHOS | ¥N | MLVA .ILDITI0D ¥ VLYQJIOATION SL |SkLE| Of0L ANV z ¥00T/1/9
NOLLVYEITYD
AGANN] ANNNS [EVANTT LAALSNOHOS | ¥N | HONQISIVESS g HONQIASIVEEE| SI |0£01| S10E ANV é £00T/v1/9]
NOLLYAEIITIVD
ACQANW ANNAS RIVANTT LALLSNOHOS | YN SHNALLY Y L NOdHO g¢  |Cl0L| 06 HNVT (4 Y00T/¥1/9
HONYHO HONVNALNIVIA NOLLYIEITVO
HNLLNAMOA
JAGANINL ANNOS [IVANTT| LAHLSNOHOS | ¥N | VIVA.LOFTIOD ¥ VIVAIDATIOY S Qg6 | ST6 ANVT f4 P00T/V1/9
NOLLVIEITYO
AJAON ANNOS VANT] LASLSNOHDS | ¥N NOLLVZITISOW 15 NOLLVZITIHOW} &1 §C6 016 adNV1 T POQT/v1/9
IVILINT TIVLLINI NOLLVEEITVD
suonIpuo)) pRIy | uwrneg uedxyg POYIOTA] SHUUO)) - apo)) 18)s sne)s uru jouny,| QuuLy, P)Sa], eaIy ajdoag Jo ajeq
IPO=POYIJN | kLY, [snje)s [euonesado do leuoperadg  fuonemq| do3g | xeyg ‘oON
Yoeay, ey smerg

D-1




AQANNTAANOTO

AVANIT LAHLSNOHOS | VN dRoO ONOTV € dOLS 0c | SYIT{ SIII T4 N3dO (4 $00¢/91/9
DONRILS HAONW LIVLS ATIVA
AQANWAANOTONVANIY LAALSNOHOS | VN | VvAVA 1DFTI0D 14 VIVALOATIOD S€ |SITI| oOv0l aTdid N3dO [4 +002/91/9
AQANNIAANOTOMVEANIT LAILSNOHOS | VN dio dn 13S € dOLS S¢  |0t01 S€6 QT4 N3dO [4 +00Z/91/9
LIVIS ATIvdad
AJANWAANOTOEVANIT LAELSNOHOS | VN | HONN'IMIVEIE S HONQT/vaEyd| ¢f S€6 0€6 ATd1d N8dO [4 002/91/9]
AQANWAANOTOVANIT LAILSNOHOS | VN | VAVA LOFTIOD 14 VIVA 1OFTI0D OF 0€6 0S8 ATdLd N3dO [4 P002/91/9
AQANWAANOTOVANIY LA4LSNOHOS | VN arad ONOTV € dOLS 01 0S8 0¥8 dT414 N3dO 4 P00Z/91/9
ONIYLS HAOW LIVLS ATIVA
AQANWAANOTO[IVANIT| LAELSNOHOS [ VN | VLVA IOFTI0D 14 VLVA .LOITIOD OF ov8 008 aT4Ed N3dO [4 +00Z/91/9
AQANNIAANOTOMVANIT LAFLSNOHOS | VN SNOILLVYHdO € dOLS S1 008 SvL dT4I N3dO [4 $00T/91/9
40 1aVIisS JAVIS ATIVd
AQANAl ANNQS [HVENIT LAFLSNOHOS | VN SAILIALLOV € dOLS Sl SIST{ 00s1 aTdid N3do [4 Y00T/S1/9
40 aNd JIAVLS ATIVA
NMO@IvaId
AQANN ANNAS [9VANIT LAFLSNOHOS | VN diEn ONOTV € dOls 0T |00S1| Oppl T4 N8dO [4 P00T/S1/9
ONRILS HAOW LAVLS ATIVA
AQANN ANNNS [JVANIT LAZLSNOHOS | VN | HONNT/MvHId S HONNTAIVEIE| 0T |Oobvi| oyl 71914 N3dO [4 Y00T/S1/9)
AN ANNNS [IVENIT LAQELSNOHOS | VN | VIvd 1DFTI0D 14 VIVA1OdTIOO0 Oy |[O0Tvl| Obel ATHId N3dO [4 P00T/ST/9
suonIpuo)) ppLy | wapeg ue[dxy  [poyepy|  syuLIUIO)) - apo)) jels snje)s urmad  (oumy| oumyg, PIISI], BAIY adoagjo | areq
JYIO=POYIdN | Fova], | Snjejs [euonerad( do feuonjeradg fuoyemql doys | yels ‘ON
yoely, paiels smjels

D-2




AAANIA] ANNNS

AVHNIT LGHLSNOHDS | VN drgo ONOTV € dOlLs 01 STOI| Stot aTdid N3dO [4 Y00T/L1/9
ONRILS HAOW LAVLS ATIVA
AJdAN ANNNS [IVANIT LAELSNOHOS | VN | VIvA .LOATIOO 14 VIVA LOdTIO) SL S101 006 dTdId N3dO [4 Y00T/L1/9
AQAOAL ANNAQS [IVANIT LAHLSNOHOS | VN | HONOIIVEIG s HONNT/AvHdd) 01 006 058 ATdId N9dO 4 Y00T/L1/9
AQANN] ANNAS (IVANIT| LAZLSNOHDS | VN Ao dN LAS € dOl1S 0S 058 008 dTdId N9dO 4 P00T/L1/9
LAVLS ATIVA
AQANA] ANNNS [IVANIT| LAZLSNOHDS | VN SNOILVIHdO € dOl1S 194 008 SIL dTdId N9dO (4 Y00T/L1/9
40 1avVLS LIVLS ATIVA
AJANWIAANOTO[IVANIT LAALSNOHOS [ VN SHILIALLOV € dOLS 01 ovbl| Otrl dTdId N3dO 4 ¥00T/91/9
d40 aNH LAVLS ATIVA
NAOAIVIIL
AdANNAANOTONVANIT LAFLSNOHOS | VN | VLVd LOFTI0D 14 VI1VQ.LOdTIOD ST 0er1|  SIvI a1a1d Na3dO [4 $002/91/9
AQANINIAANOTIOIVANIT) LAELSNOHOS | VN argo ONOTV € dOlSs SI SIvT| O0¥bIT dTdId N9dO [4 ¥002/91/9
DNIILS HAONW LAVLS ATIVA
AdANWAANOTOVANIT] LAALSNOHOS | VN | V.LVA LOFTIOD 4 VIVALOITION 0f (00¥T| O¢€€l daT1d1d N3do (4 Y00T/91/9
ATANWANOTOIVANIT LAZLSNOHDS | VN dRIO DNOTV € dOlLS 0T j0ecr| o0I1¢€1 aTdid N3dO 4 $002/91/9
ONTALS FAON LEVLS ATIVA
AQANNAANOTIOEVANIT LAHLSNOHDS | VN | VLVA 1DATI0D 4 VIVA .LOITIO) 0S |OI€r| o0zel dTd1d N3dO T P00T/91/9
AJANNAAOAOTOIVANIT LAFLSNOHOS | VN | HONNIIVHAL ¢ HONQI/AVEdd| ¢S€ |0TCI| SPIt aTd1d Na3dO C ¥00Z/91/9
SUoNIpuo) PPy | UIeq ureydxy POYIRJN|  SUIWIO)) - apo)) 18IS smels unux  [auny| ouny PASIT, BAIY adoagjo | areq
J9IQ=pOYIaA | Yorl] |snjelg jeuonesadQ dO Jeuonerddp fuoye doyg | ye3§ ‘ON
JorL], hﬁfﬁﬁw sne)g

D-3




AQANN ANNAS

AVANIT

LAILSNOHDS

VN

SHILIALLDVY € dOl1s ST SIST| 00S1 Q714914 NgdO 4 #00T/L1/9]
40 dNd LIAVLS ATIVd
NAO@IVIId
AQANIA] ANNNS VENTT LQELSNOHOS | VN anrao dn 1as € dOl1S Sy ]00ST| Sivl T4 N3dO [4 002/L1/9
LIVIS ATIVA
AQAA ANNAS (VANTT LAELSNOHOS [ VN | HONMI/AIvVIdd S HONNT2IVTEd S Sl O1vl a1dId N3dO T Y00T/L1/9
AQANIAL ANNNS [dVENET| LGELSNOHOS | VN | vLvd LOFTI0D ¥ VLVALOHTIOD <1 0IpT| cs€l1 dTdid N3dO (4 ¥00T/L1/9
AQANN] ANNAS [IVENIT LAdLSNOHDS | VN o OHNOTY € dO1Ss S SSEl |  oser dT4Id N3O (4 ¥00T/L1/9
DNIYLS HAONW LAVLS ATIVA
AQANA ANNOS [SVANIT LAELSNOHOS | VN | VIvVA 1DaTIoD L4 ViValodT1100 SI 0SeT | seel AT N3dO [ +00Z/L1/9
AQANANl ANNNS [MVANIT LAALSNOHOS | VN argo ONOTV £ dOlLS ST SeET|  oTel dT4LI NadO 4 ¥00T/L1/9
ONIILS HAOW LAVLS ATIva
AQQA] ANNNS [MVANTT| LGALSNOHDS | VN | VIvd LDdT100 ¥ ViVA LOdTI0D{ SS  |0Zer| seTel 1914 N3dO [ P00T/L1/9
AQAA] ANNNS [IVENTT| LAGISNOHOS | VN | HONQ1/IvVadd S HONQI2IVEdE| Sy |STTl|  Opll 1914 NIdO 4 $00T/L1/9
AQANNL ANNNS [IVANET LAELSNOHOS | VN dargd ONOTV € dOlS 01 OvIT| o1t a4 N3IdO [4 YO0T/LI/9
ONIJALS JAON LAVLS ATIVA
ACGANA] ANNNS [IVENIT LGFLSNOHOS | YN | VIva .LlOa1100 14 VLVA LOHTIOO| 0S¢ |O€Ii| OpoI aTd1d NHdO 4 Y00T/L1/9
AQANf ANNNS [¥VENIT LGGLSNOHOS | VN | HONMI/vadd S HONNTAIVAEYE] <1 O¥0T | Sscot dTdId N2HdO C Y00T/L1/9
suoppuo)) ppLy | uideq uepdxy POUISIA|  SjUSIWIO)) - 3po) jels snjels wu owy| Jury, PASIY, eaxy adoag jo | areq
1YIO=poyIaly | JoeL], |snyeys feuoneiadQ do jeuonerad fuonemq doig | el *ON
b St smely smeig

D-4




AQANA) ANNNS [IVENIT LAELSNOHDS | VN | VLVA 10971100 4 VIVA LOITIODO Sy |00€T| Sicl d'THId N3dO (4 ¥002Z/81/9
AQANAN] ANNAS IVENTT) LAELSNOHOS | VN | HONNVIvVadd S HONNVAVEIE| LT [S1T1] 8Pl THI N3dO T $00T/81/9
AQANN] ANNNS [VENIT LAELSNOHOS | VN | VILVA.LOFdTIOD 14 VIVA LOATIOO| ST |8pIT| €T AT NddO (4 $¥00¢/81/9
AAANAL ANNNS RIVANTT LAILSNOHOS | VN | HONNIvESd S HONOTIIVERIE 11 €Tit [ aTd1d NddO (4 Y00¢/81/9
AN ANNAS [HVENIT| LAZLSNOHOS | VN dARO ODNOTV € dOlS 6 Il €011 dTd1d N3dO < P00T/81/9
DONILLS HAON JIVLS A TIVA
AQANAN| ANNNS [IVANIT| LAHLLSNOHOS | VN | vIvd LDdTI0D 14 VLVA LOFTI0D| € €011 1€01 atdid NddO < 00T/81/9
AQANIA| ANNNS [VANITT LAELSNOHOS | VN anio ODNOTV € dOLS 8 1€01 €201 dTHId N3dO (4 Y00T/ w:mj
DNIYLS HAOW LYv.LS ATIVd
AJANIN] ANNAS [VANIT LGELSNOHOS | VN | VLVA LOITIOD 14 VIVA LOFTIOD €1 €201 0101 a1did N3dO T Y00C/81/9
AQAN] ANNNS [IVANIT LAALSNOHOS | VN | HONNTIvVHIA Y HONNTAVEIE 01 0101 0001 dTHI4 N9dO [ ¥00¢/81/9
AQANIN] ANNNS [¥VANIT| LAALSNOHOS | VN ano dn Las € dOLS 06 0001 0€8 dTdId N9dO [4 Y002/81/9]
LIvis ATIvda
AQANIAN] ANNNS [MVANIT LA4LSNOHOS | VN | V.vd lDd71I10D 4 VIVA LOFTIOD OL 0€8 0cL 1414 N3dO [ #00T/81/9
AQAOA] ANNOS [NVANIT| LAFLSNOHDS | VN SNOILLVIHdO € dOLS S 0L SIL 1414 NddO [ Y002/81/9
J0 LAVIS Lavis ATva
SUORIPUO)) PRI | uIaneq ureldxy  [POYIdJA]  S)udtauio)) - apo) 1e)S snje)g uf |owily,| owury, Pajsa], €AY aidoag Jo | ok
JIPO=poyIalA | Woei], |smes feuongeradg do fevoneradg  fuoyemq) doys| peIS ‘ON
WRIL smelg  smeys

D-5




AQANW| ANNNS IVENIT] LQELSNOHOS | VN SHLLIALLOY € dOls 0T |SIST] ¢SSyl d71d14 N340 < +002/82/9
d0 aN" JYVLS ATIVad
NAOAAVIII
AN ANNNS [MVENIT LAELSNOHOS [ VN RO DNOTV € dOl1s ol SSYI| Shbl dTHId N3dO (4 $002/82/9
ONRILS HAOW LAVLS ATIVA
ATANANT ANNNS [IVANIT| LAFLSNOHOS | VN | VIVA LOHTIOD 4 VIVALOATIOD 06 (Svvi| <ict AT N3dO [4 ¥002/87/9
AQAON] ANNNS [IVENIT| LAFLSNOHDS | VN drao dn 1L3Ss € dOLs 01 SIET} <ogl dTHId N3dO 4 Y002/82/9
LAVLS ATIva
AQANA] ANNNS [IVANIT LAZLSNOHOS | VN [ Vvd 1D3T10D L4 VIVALOATIOD| ST |SOET| OveI dTdI4 N3dO (4 ¥002/82/9
AQQNA] ANNNS [4VENIT| LAZLSNOHOS | VN | HONNI/VAEd Y HONOTAAVIIE], Oy  |0yTl| 00T1 ATHId N3dO 4 +002/82/9
AQAN] ANNNS [MVENIT| LQELSNOHOS | VN | V1vd .lDET10D L4 VIVALOdTIO 0§ |00zZI| OITI a1 N3dO 4 $002/82/9
AQANAN] ANNNS [HVENIT| LZLSNOHOS | VN drad DNOTV € dOls 01 Ot11| o011 dTdId N3dO [4 $002/82/9
ONIYLS GAON JAVIS ATIVA
AQANW| ANNNS VANIT LA4LSNOHOS | VN | viva LOaTioD 14 VLVAQIOFTIOD) SL {0011 St6 aT4d1d NadO 4 ¥00T/8¢/9
AQAA] ANNNS [IVEANIT LGFLSNOHOS| VN | HONNTAIVAEEd S HONNTAIVAEYE| <1 S¥6 0€6 d741d N3dO < ¥00¢/82/9
AQAON ANNNS [9VEANIT LAALSNOHDS | VN dRIO dN 148 2 dOlLs 001 0€6 0sL 7414 N3dO 4 P00T/82/9
JAVIS ATIVA
AQAON ANNNS [HVANIT LAALSNOHDS | VN SHILIALLOV € dOLs 0c |OgeT| O0Ll Q1414 N9dO [4 ¥002/81/9
JO aNd LAVLS ATIVA
NAO@mIVIdd
suonipuo)) ppRyy | urpeq urejdxyy POYIRRN]  Syusmwo)) - apoD 1e)s smeg ujr  ouwly ey, DAV, BaXY adoag Jo [ a3eq
IPO=POYIAYN | Jori], |smeys [euoneradp d0 [euogerad( fuopsmg doig| el ‘ON
Poeay pmel§ smels

D-6




AQANIN] ANNNS [SVENIT LA4LSNOHOS | VN SNOILVYEdO € dOLS oT1 ovL 0cL dTdId N3dO 4 $002/0¢/9
H0 LAVLS LIVIS XTIVA
AQANIA] ANNNS [VEANIT LAELSNOHOS | VN SHILIALLOV € dOlS 01 SISI| <osi aTdld N9dO T ¥002/62/9}
40 aNd 1IVIS ATva
NMOM@IVHYEd
AQANW| ANNOS [¥VINIT LGHLSNOHOS | VN | VLvVd .LDdTIO0D 14 VIVA LOATIOD S1 SOST | OSPI dT4Id N3dO [4 $002/6T/9
AQANN] ANNOS [IVEANIT LAFLSNOHOS | VN Ao 40 189S € dOLS Se oSyl Sivl dT1d1d NadO (4 ¥00T/6T/9
LIVLS ATIVA
AQANA] ANNOS [VEANIT LALLSNOHOS | VN | VLvd .LOATIOD 4 VIVA 1OITIOD S8 Siv1| 0STI1 ATdId N3dO 4 ¥00T/6T/9)
>Qn5§ ANNNS [AVANIT| LAILSNOHOS | VN | HONNT1vIdd S HONN'TIvVEId 199 0STl| SSII dTd1d N3dO 4 Y00T/6T/9
ACQANA] ANNNS RIVANIT LQELSNOHOS | VN ango ONOTV € dOls 01 SSIT|  ShIl dTd1d N3dO [4 P002/6T/9
ONIELS HAOW LIVIS ATIvVA
Ad ANNNS [EVANIT LAQ4LSNOHOS | VN | VLvA.lOodT110D 4 LvaQ 1OdTIOD 001 ([SvIT| S00T aTd1d NadO T $00T/62/9
AQANIA| ANNOS [IVENIT LAELSNOHOS | VN dnRio dn 1Las € dOl1S 0¢ S001 §€6 dTdId N9dO [4 Y002/67/9
LAVLS ATIVA
AQANA ANNNS [IVENIT LAILSNOHOS | VN | HONQT/AVEEd S HONNTAVHIA]| 0T S€6 ST16 dTd14 N3dO 4 +002/62/9
AN ANNOS [dVANIY LA4LSNOHOS | VN | VIvVA LDATIOD 14 VILVA 1OFTI0D SOI Si6 0€L dTdid N3dO [4 $002/62/9
AQANN] ANNNS [IVANIT LAILSNOHDS | VN SNOLLYYHdO € dOLS o1 0eL ocL dT4Id NadO [4 $002/62/9
40 LIVLS LAVILS A TIvd
suonrpuo)) pRLJ | wisney weidxy POYIOIA]  SpuuIuo)) - 3p0)) 1¥I8 sme)s um  |oumy,| aumy, Po1Sa], vaxy aidodg jo | Aeq
13Y3Q=POYRIAl | }or1], [Sn3el§ [euonerado d0o [suonerddp fuone doig | 11B38 “ON
yoexy, e)§| smjeis

D-7




AQANAN] ANNNS

AVANIT

LAdISNOHDS

VN | VLvVAd 1037100 4 LVQ LOFT10D] o1 0r01 | 0¢go01 1414 N9dO T $00T/0£/9

AQAMA] ANNNS [3VENTT LA4LSNOHOS | VN dido DNOTV € dOLS Y 0€01 )  S701 QT4 N3do (4 ¥002/0/9
ONIYLS HAON JAVLS A Iva

AQANAl ANNNS [IVENIT| LJIISNOHOS | VN | VIVA LOFTI0D 14 VIVA 1DdTIOD 01 I/ 8 Y (1)) T4 N3dO T Y00T/0€/9

>QQ.D_>J ANNAS [4VANIT LGELSNOHOS | VN dnd ONOTV € dO1S S S101| o101 dTHI N3O 4 #002Z/0¢/9]
DONIYLS HAC LIVIS ATIVA

AQANIA] ANNNS [IVENIT LJIISNOHIS | VN | VIVA LOATIO0O 14 VLVA1DdTIO) SI ol1ot1 §56 aTdId N3dO (4 ¥00T/0£/9

AQANN ANNQS [JVENTT LAALSNOHDS | VN HONNTIMvEIg S HONNTAVEEE| ST €S6 0€6 Q1914 N3dO [4 Y002/0€/9

AQAMA ANNAS [IVENTT LA31ISNOHOS | VN argon dn ags € dOLs 0o¢ 0€6 006 dT4I4 N9dO T P00Z/0¢£/9
LEVLS ATva

AQANNY] ANNNS [JVANITY LAISNOHDS | VN | vivd LOHTI0O 4 VIVQIDHTIODN 0T 006 0v8 dTdi Nado [4 Y00T/0£/9

AQANAl ANNNS [9VENTT LGILSNOHOS | VN dIdO ONOTV € dOLS St 0ov8 Y4 QT N3dO 4 ¥002/0£/9
ONIALS HAON LAVIS ATIvVA

AQANA} ANNNS [dVENIT| LGALSNOHOS | VN | V.Lvd LOFTIOD 14 VLVAQ LOFTIOY S1 §¢8 018 Q1414 NadOo (4 Y002/0¢€/9

AQANA ANNMS [dVENIT] LA9LSNOHOS | VN drd ONOTV ¢ dOLS 01 018 008 1914 Nado 4 P00T/0£/9
ONIJLS SAON JLAVIS ATIvd

AQANA] ANNQS [MVENTT| LGGLSNOHOS | VN | VIva JLOdTIOD 14 V.LVQ ILO3TIOD 0T 008 orL aTHId N9dO (4 P00T/0/9

suonIpuo)) ppaIy | ulapeg uieldxy [poyiepy| | sjuewuio)) - 3po) 1818 smyE}s unu  [ouny| ouwny, PIISIY, vAXY aydoag Jo | aeQ
1QO=POYR | PeIL [snyeig reuoneiadg do [euopeiady  fuopemq) doyg | mig *ON
yoeajy, pmely smeg

D-8




A ANNQAS [IVENITI LAFLSNOHDS | VN drgo ONOTV € dOlSs 01 SOS1|  SSy1 a1did N3dO T Y00T/0E/9
DONRILS HAON LAvLs ATIvd
AANN] ANNNS [EVANIT LAHLSNOHOS | VN | VIVQ 1LOdTIOD 4 VIV 1OdTIOoD ST SSh1|  Obbl dTdId N3dO 4 +00T/0€/9
AQANN] ANNNS [IVEANITY LAHELSNOHOS | VN | HONN1AIVIYL Y HONOTAVHILE| 01 orbl| Otvl aTdI1d N3dO [4 ¥00T/0€/9
AGANW) ANNNS [JVENIT LGELSNOHOS | VN | VIVd LDFTI0D 4 VIVALOFTIO) 0S oevI| Obel dTdid N3dO (4 P00T/0€/9
AQANAN] ANNOS [IVANIT LAELSNOHOS | VN Yo DNOTV € dOLS o1 over| Ofgl d'THId N3dO [4 Y00Z/0€/9
ONIALS SAON LIVLS ATIvd
AQANN] ANNNS [IVENIT LAELSNOHOS | VN | VILVQ 1D3TIOD 14 VLVQ 1OdTIOD 0S ocer | Ovel a4 N3dO [ P00Z/0€/9
ACQANN] ANNAS [IVEANIT LGELSNOHOS | VN | HONNIAIVIIL S HONNTAIVHEYd]| 0f ovcr| OsII dTdId N3dO [4 +00Z/0€/9
AQANA] ANNNS [9VENIT] LJHLSNOHOS | VN dRID 4N 13S € dOl1S St 0611} cell [egitgactle] T P00Z/0£/9
LIVLS ATIVA
AQANIN] ANNNS [JVENIT LAELSNOHOS | VN | VIvd LOATIOD 4 VLVA LOITIOD| Ol SEIT| SCIl dTHI4 NddO 4 P00T/0€/9
AQANIN] ANNNS [IVANTT LAFGLSNOHOS | VN argd ONOTV € dOlS oc STITy  SOII dTHId N3dO (4 Y002/0€/9
ONIILS HAOW LAVIS ATIVA
AQAOW) ANNAOS [IVENTT) LAELSNOHOS | VN | VIVAd .LDFTI00 14 VLVA LOdTIOD 0T SOT1 SPO1 dTdLd N3dO 4 $00T/0€/9
AQANIA] ANNNS [AVANTT LAGLSNOHOS | VN dRID ONOTV € dOlS S S¥01| 0¥l 71414 NadO T +00¢/0€/9
DNIELS FAON LEVIS ATIVA
SUORIpUo)) pRLy | uraeq urefdxyy POYIRIA  SjudWIWO)) - 3po) 1els smels U |3y | OuILE, PAIS3Y, BOIY aidoagyo | areq
JIYPIO=POYRY | der], |smyeig feuonerado P (0} [euoyeradp fuoneanq doys| e)g ‘ON
PEBIL smeys  snyeyg

D-9




AQAN] ANNNS MVENIT LA9LSNOHOS | VN | HONNI/AIVAYA Y HONOTMvAId| 09 [oszI| 0STI1 A N3dO [4 Y00T/1/L
AQANN] ANNNS PIVANIT LAZLSNOHOS | VN | vivd LOFTI0D v VIVA LOITIOD] 07 OoSIT| ol 1414 N3dO [4 Y00T/1/L
AQANl ANNNS IVANIT LJQELSNOHOS | VN Ao ONOTV € dOLS S 0eTT | §TI1 aTan N3dO 4 Y00T/1/L
ONIYLS FAON LAVLS ATIVa
AQANINf ANNOS PIVANIT LAGISNOHOS | VN | vivad 1031100 14 VIVA1DdTIOD Of STIT| €SOt dTdId N3dO (4 Y00T/1/L
AQANA] ANNNS [IVANIT LJELSNOHOS | VN drad ONOTV € dOlLS 01 §S0T| SPOT dTdE N9dO [4 Y00T/1/L
ONIYLS HAOW LIVLS ATIVA
AQANA] ANNNS [HVENIT LAELSNOHOS | VN | Viiva 1031100 4 VLVALOdTI0) 0¢ SY01| SIo1 QT4 NddO [4 P00T/T/L
AQANAL ANNNS PIVEANIT LG4ISNOHOS | VN | HONNTIVEYd S HONNTAVEYE| 0¢ S101 Sv6 dTd1d N3dO T Y00CZ/1/L
ACQANA] ANNANS IVANIT LAELSNOHOS | VN drgo 40 138 € dOlS (39 SP6 016 dTH N3dO [4 P00T/1/L
LAVLS ATIivd
AQAA ANNAS MVANIT LAILSNOHOS | VN | HONNTAIVEdd S HONNIAIVESE| ST 016 S¥8 d7Td1d N3dO 4 P00T/1/L
AQANIA] ANNNS (MVANIT LAELSNOHOS | ¥N | vilvd 10371100 14 VIVA LO3TIOD SL P8 0€L T4 Nado (4 POOU/1/L
AQAOAT ANNNS [IVANTTY LQ4LSNOHOS | VN SNOLLVYHEdO € dOlS 01 0cL 0zl dTHId N3dO 4 Y00T/1/L
40 LYavis JIAVLS ATIVA
AAANAl ANNNS [JVANIT LA9LSNOHOS | VYN SAILIALLDV € dO1S 01 SIST| S0S1 AL N3dO (4 P00T/0€/9
J0 aNH LIVLS ATIVd
NMO@IvHYd
suonipuo) ppRIy | wR)Eg ureydxy POYIRIA|  sjudunuo)) - apo) 188 SmElS umm - jauly, oury, DPIASSL, B3Iy sdoag jo [ :eq
JPO=POYIRIN | Yoely, |sme)s [euoneradp P: (0 jeuonesad( fuonemq doys | eyg *ON
3PeLL fruel§  snjeis

D-10




AQANN] ANNNS [IVANIT| LELSNOHDS | VN | HONN'TAIVEYd S HONNTAVEIL| 09 socr| SOIT dT41d NddO [4 Y00T/Z/L
AQANA ANNNS RIVANIT LAFLSNOHDS | VN anIo dn 1as € dOlS se SOTT} 0€01 aT1d1d Nado 4 P00T/T/L
LAVLS ATIVA
AQAIA] ANNOS [IVENIT| LQHLSNOHOS | VN | VIvd 1lDdT110D 4 VIVALOHITIOO| SI 0€01| S10T1 Q1414 N3dO [4 Y00Z/T/L
Ad ANNAS [dVANIT| LAALSNOHOS | VN arao DNOTV € dOl1s ST SI0I| 0001 Q1414 N3dO [4 v00Z/e/L
ONIMLS FAON LIViS ATvad
AQAN| ANNNS [IVANIT LAILSNOHOS | VN | V.LVd LOFTI0D 4 VLIVA LOITIOD] SL 10001 Sv8 1414 N3dO [4 Y00T/C/L
ACQANN] ANNNS [VENIT| LAGLSNOHOS | VN arad ONOTV € dOl1s ST S8 0€8 a71did N3dO [4 Y00T/Z/L
ONIILS HAOW LAVLS ATIva
AQAONN] ANNNS [IVANIT| LALLSNOHOS | VN | VLVa 1231100 14 VLIVA 1DFTIOD| S 0€8 ShL aTd1d Nado [4 Y002/Z/L
AQANN| ANNOS [IVENIT| LAILSNOHOS | VN SNOILVYddO € dOLs 0T ShL sTL dT4l NIdO T Y00Z/2/L
J0 JIVIS JAVLS ATIVva
A ANNAS [VANIT) LJALSNOHOS | VYN SALLIALLDY € dOl1Ss o1 OIST| 00S1 dT41d N9dO [4 $00T/1/L
J0 aNF LIVLS ATivad
NMOMIVEIE
AQANAl ANNNS [VENIT LAILSNOHOS | VN | VLvd 1OFTI0D 14 VLVQ1OdTIOD| SI 00ST| Svbl 1914 NadO [4 Y00T/1/L
AQANN] ANNNS [AVENIT| LAGLSNOHDS | VN dRIO d0 L3S € dOLS 0¢ ShPi|  SIvl dTdid N3dO 4 $00T/1/L
JAVLS ATVA
AQANINl ANNOS RIVANIT LA4LSNOHOS | VN | VIVA LOETIOD L4 VLVA LOIT10D| S8 SIvi| 0sc1 Q14 N9dO T P00T/1/L
suonipuo]) pply | ureq wedxy  jpoyel]  SjuRuUIUO)) - 3po) jelg smejg urur WLy, SULY, PASIY, B3Iy adodg jo | aeq
IPYO=poyRH | 3pely, [smers jeuonerado dOo [suoperadp [uopemng| doyg| 1aeIg ‘ON
yoeay, T:Sw snjels

D-11




AQANN] ANNNS

AVEANIT] LGILSNOHOS | VN | VIVA.LOFTI0D v VIVA.LOATIOO| <SS |0IPI]| SIEl QTHI N3O T Y00T/9/L
AQQNN| ANNNS [9VEANIT LAHISNOHOS | VN | HONN I/Avadd 3 HONQTMvVAEdd| ¢S [S1er| ozZd aTd1d N3dO T $00T/9/L
AQAN| ANNNS [(IVENIT LQALSNOHOS | VN | viLvd LoaT10D v VIVALD4TIOO[ 06 [0Zcl| 0501 dTd1d N3dO T ¥00T/9/L
AQQUYN| ANNNS [IVENIT] LGHLSNOHOS | VN | HONNI/AIvaad 3 HONNIMVEdd| SE  [0S01| 101 QTHH N3dO 2 Y00T/9/L
IAQANINf ANNNS [VaNIT| LJQHLSNOHOS | VN | Qrib dn 1as € doLs Sz |S101] 06 QT N3dO T $00T/9/L
INV1S ATIva
AQANAI ANNNS [dVENIT LAQ4LSNOHOS | VN | VLV LDFTI0D v VIVALOATIOD| 0T [0S6| 06 dTHId N3O T $00Z/9/L
AQQNW| ANNNS [IVENIT| LGILSNOHOS | VN | amiddn idas 3 dOls ST Jog6| <16 QTHIH N3dO T ¥00T/9/L
LIVIS ATIVA
AQUON] ANNQS PIVENIT| LGILSNOHOS | VN | VIVA IOaT100 ¥ VIVALOFTI00] 06 |S16| SvL QTdH N3O T ¥00Z/9/L
AQANW ANNNS [MVENIT| IGHISNOHOS | VN | SNOLLVYddO € do1S ST | svL| o€L d7Td1d N3dO 2 v00T/9/L
40 1¥V1S LAV1S ATva
AQANA| ANNNS IVEANIT] LGALSNOHOS | VN SHILIALLOV £ do1s ST [SwI| oovl QTHId NAdO T Y00TrTIL
40 aNd LAVIS ATIVA
NMO@IVEIE
AQANA] ANNNS [VANIT JGHISNOHOS | VN | aIdD DNOIV € dO1s ST [oovl| Svel Q7HId N3dO T YO0T/TIL
DONIILS AAON LIVLS ATIVd
AQANN] ANNQS [SVENIT] LAFLSNOHOS | VN | VIvd 10T TI00 v VIVALDETI0D| 001 [S¥eEl| sozi QTd1d NAdO T Y00T/TUL
suonIpuo) pPRLY |upneg|  urerdxy o SJUBUIIOD) - apo) je18 smels s Jounpl awy Ppajsay, eaxy adoag Jo [ 23eq
1PO=POYPRA | JrL], | SHelg [euonesadQ do [euoeiadp fuoneng| dojg| yieyg ‘ON
yoeay, ey smyelg

D-12




AAANA| ANNNS [dVANIT] LAQELSNOHOS | VN | QIiD ONOTY € dOLS A QTdL N3O T |v00TILIL
DNIYLS FAOW LIVIS ATIVA

AQANN| ANNNS [YVANIT| LGGLSNOHOS | VN | VLvd LodaTIo0 v VIVa 1oaTIoD| ov |SIii| <ol QTaId N3O T |vO0T/LIL

XAAnA] ANNNS [JVANIT| LGGISNOHOS | VN | HONM/Jvadd S HONN/AVANE| S |S€01| 0g0l Q1A N2dO T [v00T/LIL

AQANA] ANNNS [9VaNIT| LGEISNOHOS | VN | digd ONOTV 3 dols St {001 sio1 d'Td1d N3O T [v00T/LIL
ONIYLS HAON LYVLS ATIVA

AQANA] ANNNS [IVANIT| LGEISNOHOS | ¥N | VLvd LoaTIoD v V1VQ1DdTI00] 09 [siol| si6 QT4 N3O T |VOOULIL

AQANA] ANNNS [IVANIT| LQGISNOHOS | VN | diuD ONOTY € ETOY ST | S16| 006 A4 N3O T |vOOTILIL
DNRILS FAON LAVLS ATIVA

[XAAN] ANNNS [IVANI'T| LGaLSNOHDS | VN | Vivd LOdTIOD v VIvVa IOATIOD| Sv | 006 | SIs8 @'1A1d N3dO T |v00T/LIL

XQAN| ANNOS [dVANIT| LAZISNOHOS | VN | amad dn 1as € dOIS SE | SIS | ovL QT4 N3O T |v00ZLIL
VIS ATIVA

AQAN| ANNNS [IVEANIT| LJALSNOHOS | VN | SNOLLVYZdO € dO1S Of |ovL| o0eL 1414 N3O T |v00T/LIL
40 19V1S IAVLS ATIVA

AQQNIN| ANNNS [dVANIT| LaZLSNOHOS | VN SHILIALLOV € dOlLS 0T |ozs1| o1t d1aid N3do T |v00T/9IL
JO aNg LIVIS ATIVA

NMOMmIVIIL

AQANA] ANNNS [dVANIT| LAGAISNOHOS | VN | VLVd LOaTI0D v VIVAQL1DATIOD| sS |0ISI| Sivl T3l N3dO T |v00T9IL

AQANA] ANNNS [3VANTT| LGGISNOHOS | VN | QgD ONOTY € dO1s S |SWwI[ oIl QT N3dO T |v00ToiL
ONIYLS FAON LViS ATIVA

SuORIPUO) PR (wney| wedXy  [pOUpR|  sjusuimio)) - 3po) 181§ smels U Uiy eumy PISAT, B3Iy sdoagjo | sreq
1YO=PoYdN | Joel], |snje)s [euoneradg do feuoyerdd() [uonemg| doys| el ‘ON
HOrIL smyeig| smymg

D-13




AQANAL ANNNS [IVENIT LAELSNOHOS | VN darao 40 198 € dOLS ST SOE1| 0sTI sSaoom (4 Y00T/8/L
LAVLS ATIvVa
AQAON ANNNS [VENIT LAHLSNOHOS | VN | HONQ/AVTAd S HONNT/AVIId 1S4 0sTi! SOzl Saoom T Y00¢/8/L
ACQANAL ANNNS [IVANIT] LQ4LSNOHOS | VN | vIVA 1DaT10D 14 VIvVa 1OdT1100| St soTr| 0TIl SAoom < $00Z/8/L
AQANIN] ANNQS [IVENIT| LGILSNOHOS | VN Ao ONOTV £ dOLS 0t 0cIT| 0011 SAooM (4 $00T/8/L
ONIILS HAON LIVIS ATIVd
AQANN] ANNNS [IVANIT LGZLSNOHOS | YN | viva 1031100 14 VIVA LOITIOD OF 0011} 0201 Saoom [4 $00T/8/L
AQANA] ANNANS [MVENIT] LAILSNOHOS | VN darad ONOTV € dO1S 114 0201 | 0001 SAooMm [ Y00T/8/L
ONIJLS HAOW LIVLS ATIVAd
AdANW ANNNS [[MVENIT LGILSNOHOS | VN | VIvVd LDATIOD L4 VLVA LOFTIOD| Of 0001 0t6 Saoom T ¥00¢/8/L
AQANN ANNNS [IVANIT LGdLSNOHOS | VN | HONNTAIVaId S HONN1/AVEId 19 0€6 S16 Saoom (4 Y00T/8/L
AQANA] ANNNS VEINIT| LAGLSNOHOS | VN dygo 40 1as € dOLS SL S16 018 saoom [4 $002/8/L
LAVLS ATIvd
AJANW ANNNS (IVENIT LAALSNOHOS | VN SNOLLVYddO € dOl1S 01 018 008 Saoom 4 ¥00T/8/L
R{ONR: AR LAVLS ATva
AQANN] ANNAS [dVENIT| LAFLSNOHOS | VN SHILIALLDV 3 dOl1S§ S sceI| oIzl d71d1d N3dO [4 Y00T/LIL
dO0 aNd LIVLS ATvd
NAO@IVAIL
AW ANNNS [VANIT| LQELSNOHDOS | VN | VLVd LO3TI10D 4 VILVA 1OdTI0D] 0S oI1cr| ozT11 1914 NadO [4 Y00T/LIL
suonyIpuo) pEL | wapeg urejdxs POUIJA|  Sjudunuo)) - 3po) 1818 snye)s urn  Jouny| oumy, PIISA, vAIY aidoag Jo | e
IYIO=POYIAYA | Joea], |snje)s [euonerad( d0o Jeuopersdg fuonemq doyg| relg *ON
Hoeay, pmels smes

D-14




AGANA] ANNNOS [AVANIT] LAALSNOHOS | VN argd 4N 198 € dOLS o€ STEl SST1 SAOoM (4 ¥00T/6/L
LAVLS ATIVA
ACQANANT ANNAS [IVENIT LA4LSNOHOS | VN | VIvd LOHETIOD 4 VIVA 1OFTIOD| 0T SSTI| s¢€Tl Saoom 4 Y00T/6/L
AQAA] ANNNS (JVENTT LAELSNOHIS | YN | HONOQTXvEEd S HONQTMVEIG Se SET1| 0071 SaAoom < v00T/6/L
AJANAL ANNNS [dVANIT LAGLSNOHOS | VN | VIVd .LOATIOD 14 VLIVA1OdTI0D| OF 00T} oOcIt SAoom [ P00Z/6/L
AQAN ANNAS [dVANIT] LAZLSNOHOS | VN drgod ONOTV € dOLS 0¢ 0ZIT| O00IT SaAoom [4 ¥00Z/6/L
ONIALS AONW LAVLS ATIvd
AJANIANl ANNOS [AVEANIT LAZLSNOHOS | VN | VAVA LDATIOON 14 VIVA L1OdTIOD| St 0011 S101 saoom (4 $00T/6/L
Ad ANNQOS [IVANIT LAGLSNOHOS | VN drad ONOTV € dOl1S (174 S101 6S6 Saoom 4 Y00T/6/L
ONIYLS HAOW LIAVLS ATVA
AQANN| ANNNS [JVENIT LA4LSNOHOS | VN | VLvd LDFTIOD 14 VLVA LOATIOD| $6 656 0z8 SAoom [ P00T/6/L
AQANIN| ANNAS [IVANIT| LA4LSNOHOS { VN darod dn 1as € dOlS 144 0c8 SEL Saoom (4 Y00T/6/L
LIVIS ATTvVA
AQANIA| ANNMS [AVEANIT| LAILSNOHOS [ VYN SNOILVIAdO € dOLS 01 SEL SCL SAooMm (4 Y00Z/6/L
CORRIVCARY LIVIS ATIVA
AQANA] ANNAS [IVENIT LAALSNOHOS | VN SHILIALLOV € dOLS (1)1 0TsT| OISI SaAoom T P00T/8/L
40 dNH LAVLS ATIVA
NMO@IVIIE
ACQANAL ANNQS [RIVENIT| LAALSNOHOS | VN | VIvd LOFTIOD 14 VIVA LOITIOD, ST }0ISt) SOo€l SAoOoM (4 P00T/8/L
SuonIpuos)) ppPIy | wianey urepdxy POYRIA]  SHmPUIIO)) - apo) 18IS sme)§ unu  [oumny| oumy, PASIL, BATY aidoag jo | apeQq
JIQ=POYIA | }oeL] {snjels [euoneradQ do euoneadg [uonemng] doys | ae3§ ON
oedy, pmey§  smejs

D-15




AQANN]AQNOTD|IVANIT| LJAHLSNOHOS | VN | SNOLLVIHJdO 3 dOLS 01 0s8 | OF8 dHE N3dO (7 $O0T/ET/L
EORRILVARY LAVIS ATIVdA

AGAQNN| NIVY [dvaNIT| 1GI1ISNOHDS | VN SHILIALLDY € dOl1S o1 |otp1| oowT aTd1d N3dO T Y00Z/2Y/L
40 aNd IAVLS ATIVdA

NMOMIVIIG

AQANN| NIVY [YVANIT|LAELSNOHOS| VN |INIVY JaHLVAM 8 YHHLVAM oSt [oov1] ocit aTdId N3dO T Y00T/TI/L

AQANIN| NIVY [IvaNIT| IAQELSNOHOS | VN | VIvVd IDETIOD 2 vivd SOT {Ot11]| ¢Sv6 d1d1d N3dO T Y00T/TT/L
LoaTI0D

AQANA| NIVY [9VENIT| JJI1SNOHOS | VN | druo DNOTY € dOLS Sl S¥6 | 0g6 dTd1d N3dO F7 $00T/ZIIL
ONRLLS HAOW LIVLS ATIva

AQAN] NIVE [dVENIT LAGILSNOHOS| VN | ViIvVd IDFTIOD ¥ vivd o |og6| o0<8 d7did N3dO T Y00T/CH/L
LOFTION

AQANN} NIVY [9vANIT| LGHISNOHOS | VN | didd ODNOIV 3 dOLs S 0S8 | S8 aTaL N3O T Y00T/TI/L
DNIILS HAOW IdVIS ATIVa

AQANA] NIVY [9vaNIT[LAEISNOHOS | VN | VLvd 1odTIOD ¥ vivd s | <y8| o018 dTH1d NIdO T Y00T/2I/L
LOATION

AQANAN| NIVY [dVENIT| LQZLSNOHDOS | VN anio dn 138 3 dOols oc [ois| ow QT NIdO T P00T/ZI/L
LAVLS A1Iva

AQANl NIVE [dvaNIT IAILSNOHOS| VN | SNOLLVYHdO € dOlLS 01 ovL | OfL aT1d1d NIdO 7 v0/02/T /L
EORRILVARY LIV1S ATIVvd

AQAnNi| ANNNS [IvANIT| LAALSNOHDS | VN SHILIALLDV € dOLsS o1 [otr| oovi SAoom T Y00T/6/L
J0 aNd VLS ATIVdA

NMOTIvTIg

AQANI] ANNNS [9VENIT| LJILSNOHOS | VN | ViIvd 103 T10D ¥ viva e |oovi| szel Sdoom 7 $00T/6/L
IOITI0D

SuOBIPUO) PRI | wIdpey wedxy  jpoopy|  sjuaummo)) - 3po) 1818 snjeyg u [auny| “sumy, P, BTy Jidoag Jo | e

JYPO=POPAIN | ¥oel], |sme)s [euonetadg do [euoeradQ fuopemqy doyg | aelg *ON
ey, ey smeig

D-16




AQANNIAANOTONVANIT LAALSNOHOS | VN dnon ONOTV € dOlLS SI SeEl (1151 ATdIH NddO C Y0/0T/ET/L
ONIVILS HAOW LIAVLS ATIVA
AQANNAANOTO[VANIT LA4LSNOHOS | VN | VLV LOATI0D 14 viva <1 0EeT SIel T4 N3dO C PO/0T/ET/L
LOFTIOD
AAOWIAQAOTONVIENIT LAFLSNOHOS | VN ann ONOTY € dO1S S SI€l 01€l dTd1d N3dO < YO/0T/ET/L
ONIYILS HAOW LIVIS ATIVA
AANNIANOTONVENIT LAFLSNOHOS | VN | VIVA LDFTIOD 14 vivd 0T 0I¢l 0S¢l T4k N3dO 4 YO/QT/ET/L)
LOFTI0D
%QDD} AANOTONVENIT LAALSNOHOS | VN diD ONOTV € dOLS 01 0S¢l ovCl dTdId NddO C Y0/0C/E1/L
DNIRILS HAON LIAVLS ATvVd
AAANNIAANOTONVEANIT LAZLSNOHOS | VN | VIVA LOFTI0D 4 yivda 0z 0Pl 01 T4l NadO (4 Y0O/0T/ET/L
JLOdTIOD
AANWIAANOTONIVEANIT LAFLSNOHDS | VN | HONNT/AVIIL S HONOTAVHEL oy 0zl orit ATdId NddO (4 Y0/0T/ET/L
AAANNIAANOTOMVANIT LA4LSNOHOS | VN dno dN 1as € dOLS o orll 0011 dT4dld NddO (4 Y0/0T/ET/L
LAVLS ATIVdAd
AQANWNIAANOTONVANIT LAILSNOHOS | VN | V1vd .LOETIOD 4 vivda oy 0011 0701 dTdId NddO C YO/0T/ET/L
LOFT100
AANNIANOTOEVANIT LAILSNOHOS | VYN dr~D ONOTV € dOlLS Sl 0701 S001 dTdid NddO 4 YO/0T/ET/L
ONIILS FAON LIvIS ATIvVd
AQANWAANOTONVENIT LAFLSNOHOS | VN | VLvA 1DF 110D 14 vivd <9 S001 006 a14d1d N3dO C YO/0T/ET/L
LOFT10D
AQANWIAANOTONVENIY JAALSNOHIS | VN o ONOTV € dOLS 01 006 0S8 1dld N3HdO (4 PO/OT/IET/L
ONIY.LS HAOW LAVLS ATIvd
suoyIpuo) pRYy | uLped urepdxy [POYIRJA|  SJUBWIWIO) - 3po)) Ju1g snje}s LLLLLUEN ELLLLY L PIASIL, BITY ardoaq jo 91e(q
IYIO=POYIdN | Yoel] |snje)s [euonerado do [euogerdd [uopemg| dois| 1aE)S ON
yeay, ey smerg

D-17




AQAN] NIVY [dvENIT| LGGLSNOHOS| WN | HONMI/AVAIE S HONNTvHyEa] St [S001] 0S6 AT N3O T [Vo0TlL
AGANA} NIVY [dVENIY LQHLISNOHOS | VN | QrdD ONOTV € dOIS St [ose| <6 QI N3O T |vooTml/L
DONIILS HAOW LYVLS ATIVA
AQANN] NIVY [dVENIT IQELSNOHOS | VN | VLIvVd 1oaT10D v VIVALOETIO) 0T | S€6] Sl6 aTdid N3dO T [vo0TwliL
AQANA] NIVY [dVENIT LAELSNOHOS| VN | ardd DNOIV € dOlS - sz |s16| oss8 aTEE N9dO T [vooTaiiL
DNIILS HAON LAVLS ATV
AQANANl NIVY  [4VANIT LAEISNOHOS | VN | VIvVd LOdTI00 ¥ VIVA1OETIO]| 0f | 0S8 | 028 dT8Id NAdO T [vooTatiL
AQANIN| NIVH [JVENIT LQELSNOHOS | VN | QrdD dn1as 3 dols or [0z8] oL [(GETENEED) T [vooTAliL
LAVLS ATIVA
AQANAl NIVY  [JVENIT| LGELSNOHOS | VN | SNOILVIAdO 3 ETT ST ovL| saL dTH1d NadO T [v00TAviL
40 L¥VLS LAVIS ATIVa
AAANNAQNOTO[AVANIT LQAISNOHOS | VN SAILIALLOV 3 dolS St [oest| sisi QTEL N3O T |voowEliL
40 aNg LAVIS ATIVA
NAMOOIVIIE
AQANNAGNOTDIVENTT| LAFLSNOHOS | VN | VLVA 1OFT100 v VIVAIDATION SZ |SISI| ospl aTHL N9dO T [voozeliL
AQANWAANOTO[IVENIT LAELSNOHOS | VN | HONNIAIVEdd 3 HONNTVENE| €1 [0SPI| Sl aTHId N3dO T |voowElL
AQANWAGNOTO[AIVENIT| LAZLSNOHOS | VN | QriD ONOTV € dOl1S ST [sevl| ogr aTdld N3dO T [vooTET/L
DNIYLS HAOW LAVLS ATIVA
AQANWIAANOTO[IVANIT LAALSNOHOS | VN | VAva 1OdT100 ¥ VIVA LOFTIOD SE€ |0TkI| Svel QTHLI NAdO T [PO0TETIL
suoyipuo) paly |wByed|  wieidxy  poyiajy|  syueunuo)) - apo] 18IS snels unu  launy| euny PaISA, ALY aidoag yo | areq
JWO=POURIN | yoed], |smess euoyerady do feuoneradpy  fuonemq] doyg | aElg *ON
Joeay, pmel§  smels

D-18



AQANN] NIVA [IVENIT LAIISNOHOS | VN | V.ILVdA LD 1100 v VLVA LOHTIO0| S€ | SIS | ObL dTHI NFJO ¥ YO0T/ST/L
AQANAl NIVY [dVENIT| LAAISNOHOS | VN | SNOLLVYZdOo € dOlLS ST {ov.L| Sz d7d1d NAdO ¥ Y00T/ST/L
40 19v.ILs LIVIS ATV
Ad NIVY [IVaNI1| LQdLSNOHOS | VN SHLLIALLDV € dO1S ST [SIvI| oovl aTdld NadO 2 Y00T/P1/L
40 aNF LAVILS ATIVA
NAOMIVIEIE
AQAN| NIV [dVANIT LAH4LSNOHOS | VN | QD ONOTV 3 dols ST [oori| swel dTdIH N8dO T YOOT/H1/L
DNIRILS FAOW LAVLS ATIVa
AQANN| NIVY  [dVENIT LAGLSNOHOS | VN | VIVd IDFT10D 2 VIVALOETIOD Sy |SvEr| 0o0el Q1914 NadO T PO0T/P1/L
AQAN| NIVY [YVENIT LAdLSNOHOS| VN | Qo ONOTV 3 dOLS oz |ooct| orzi d7d1d NadO 4 YO0T/V1/L
DNRLLS FAOW LAVIS ATva
AQANN] NIV [dVENIT LA4LSNOHOS | VN | VIVA IDaT100 v VLvA LOFTIO0] 01 [ovei| ogcl AdTHId NadO T YOOV T/L
AQAOW| NIVE [IVENIT LAAISNOHOS | VN | HON/vadd S HONNIAIVEEE]| oF  |0€Z1| OSIT Q141 NadO z YO0T/H1/L
AQANN] NIVY [dVaINI| LAGLSNOHOS | VN | ddoO dn 1das 3 dOl1S 0¢  [0STi| ozil dTdId NdO ¢ [vooTwiiL
LAvVILS ATIVa
AQANN| NIVY [¥VENIT| LAAISNOHOS | VN | viivd 1DaTIoD ¥ VIVA LOITIOO| S¢  |0211| Svol dTdaLd N9dO T YOOTUPI/L
AQANN] NIV [MVENIT| LGAISNOHOS [ VN | Qidd DNOTV 3 dOlS 01 [S¥OT| sgor dTHId NadO T Y00T/V1/L
DONRILS JAOW LAVIS ATIVA
AQANN| NIVY [JVANIT LAdLSNOHOS | VN | VIVd LDdTI0D 2 VIVA LOATIOO, 0f |S€01| sool aTd1d NadO 4 YOOT/P1/L
suopIpuo)) pPIg | wraey urepdxy POYIdTA|  SjUdUIIO)) - po) 1e)§ snjejs un  [awiy [ ouuLy, P, BIIY d[doag jo | aeq
IYO=POYIIAl | Yorl), |smes [euoneredQ do feuonesdg  fuopeng| doyg |  reig "oN
Yoy, pues  smEg

D-19




AQANN] ANNNS

AVANIT

LQALSNOHOS | VN | dIio DNOTV 3 dOLs 0z |sTIl]| soII QT4 N3dO v |WO0TS/L
DNIYLS HAON LIVIS ATIVA
AQANWN ANNNS [VEANIT LGSISNOHOS | VN | v.LVA LOATI0D ¥ VIVALOETIOD| ST |SOTT| 0so1 QTH1d N3O v [Y00T/STIL
AQAN] ANNNS [4VENIT| LAGLSNOHOS | VN | Qido dn 1as 3 dOLS 0z [osor| ofo1 AT N3dO v [po0Tsi/L
LAVIS ATIVA
AQANA ANNNS [4VENIT LAFLSNOHOS | VN | HONN/Mvadg 3 HONNTMVEdd| ST [og01| siol QTa N3dO v [PO0TST/IL
AQANN ANNNS {IVENIT| LQELSNOHOS | VN | VIVA 1OFT10D ¥ VIVQ LDFTIOD] 01 [SI0T] so01 QTHId N3dO ¥ [v00T/sI/L
Ad ANNNS [MVEANIT LAFLSNOHOS | VN | QgD DNOTV 3 dols S [sootr] ooot a7Td1d N3dO ¥ [v00T/SI/L
DONIULS HAOW LIV1S ATIVa
AQANN] ANNAS [9VENTT| LGAISNOHOS | VN | VLVd 1DZTI0D ¥ viva.lOITI00 ST |0001| s¥6 q1d1d N3dO ¥ [v00TIST/L
AQANIf ANNQS [IVANIT LQGLSNOHOS| VN | diud ODNOTV € dOLS 01 |Ssv6| sg6 Q7dn Nado v [v00T/STIL
DNIYLS GAON LAvV1iS XTIvd
AQANW ANNNS [YVENIT LAQELSNOHOS | VN | VIVA 1OaTIi0D 2 VIVALOATION 0T | S€6| &16 aT1d1d NadO v [W00TSTIL
AQANA] ANNAS [IVEANIT LAGLSNOHOS | VN | Qrad dn 1as 3 dOlLS S€ [ Si6| ovs A4 N3dO vy [vooTsiiL
LavLs ATIvd
AQANA] ANNNS [JVANIY LQGLSNOHOS | VN | V.LVA 1OFTI0D v VLvd1Od1100] 01 | ov8 | o¢s QT4 NadO v [v00TS1/L
AQANN ANNAS [dVENIT LAHISNOHOS | VN | Qiud ONOTV 3 dO1S St |ogs| <is QT4 N3dO ¥ [#00T/S1/L
DNIALS FAON L14VLS ATIva
suonpuo) ppYy (wided| ureidxy  [poypp|  sjuounuo)) - apo) je1§ smyels un  fourry [ oumy, PAISAL BATY aidoag yo [ ageq
IPO=POYRN | eI, [Snes [euonesado do feuoneradg  fuonemg doyg| MBS *oN
ey, Fmerg smes

D-20



AJAUA] ANNNS [IVENIT LAHGLSNOHOS | VN | vlva .ldd1Iod 14 Vlvd 1Od1100| 01 6C8 S8 dTdId N3O 14 Y00T/91/L
AAANAN] ANNOS RIVENIT| LAELSNOHOS | ¥N don dn 14ds € dOLs st S8 08 QTdid N3dO 4 $00T/91/L
LIAVLS ATIVA
AQANA| ANNNS [IVEANIT] LAELSNOHDS | VN | V1vd LDdTI0D 14 VLVA LOFTIOD 01 0¢8 0c8 dTdId N3dO 4 P00T/91/L
AQANA] ANNQS [HVANIT LTALSNOHOS | VN angd ONOTV € dOlLS o1 0Z8 018 dTdid N3dO 14 ¥00Z/91/L
ONIILS HAONW LYVIS ATIVA
>Q§ ANNDNS [SVANIT LAGLSNOHOS | VN | Vivd 1DdTIOD b4 VLvd LOATI0D Si 018 SSL aTdid N3#dO v Y00Z/91/L
AdANA| ANNNS IVANIT| LAEGLSNOHOS | VN ano ONOTV € dOlLS S SSL 0sL dTHId NIdO 14 $00Z/91/L
ONIULS AAON LAVLS ATIVA
AQAOIN] ANNQAS NVENIT LGGISNOHOS | VN SNOLLV¥3dO € dO1s 0z 0sL 0€L ATHI N3dO 4 $00T/91/L
J0 LYVLS LAVIS ATIVA
AQANA] ANNNS RIVENIT LAHLSNOHDS | VN SHILIAILOV € dOlLSs 0E |SOS1| Ssevl 1414 N3dO L4 P00T/ST/L
J0 aNd JAvVLS ATIvVd
NAO@IVIIYG
Ad ANNQAS [dVEANIT LG4LSNOHOS | VN | vivd .logT10D 4 VLVA LOATIOD SS SeEvT 1291 ATHIA N3dO 4 P00T/ST/L
AQANA] ANNNS RIVANIT| LGILSNOHOS | VN drao 40 L49s € dOLS Se obel S0l dTdI4 NdIdO 14 P00CT/ST/L
LIVLS ATIvd
AQANA] ANNOS RIVANIT LA4LSNOHOS | VN | VIV 1DFTI0D 14 VLVA LOdTI0D| 0f SO€1 SeCl dTd1d NHdO 14 Y00T/S1/L
AQANIA}] ANNOS [SVENIT] LAELSNOHOS | VN | HONNIAIVIId S HONNAVEIL ce el 00zI dTHI4 N3dO 14 Y00T/SI/L
IAJANAl ANNNS [dVANTT LAFZLSNOHOS | YN Al ONOTV € dOLS Sl 0021 SPit 414 N3dO v Y00TZ/S1/L
ONIILS HAOW LIVLS ATivd
AQANN] ANNAS EVANIT LA4ISNOHOS | VN | vIvd LOITIOD 14 VIVALOaTIOD| 0T SPIT STl aTd14d N3dO 4 Y00Z/ST/L
suonIpuo)) PRIy | widpeg uiejdxyg POURH|  SpURLIIIO) - apo)) 1e18 snjels ume [awny| oumy, PaISIL, BAIY aidoag Jo | ajeq
IPO=POYIN | Yor1L, |snel§ [euonesadQ dO feuoperadg [uopemng doig| 31aelg 'ON
oy, puelg  smels

D-21




1%3} PANYSIYSIY UT pojedIpul oIe UONENSUOWap o110ads sty 03 Jusured SAIALOY :9JON

AQAAN) ANNOS NIVANII[LAEISNOHOS| ¥N | QIud DNO'IV £ ~ dolS 0Z |OLOL| OIOL SAN00N ¥ [Y00Z6LIL
ONRILS HAOW LAV.LS XTIVd

AJAON] ANNOS [MVINIT| LOFLSNOHDS| ¥N | YLVA.LOATIOO 4 VILVA.LOATION 0T |[0I0L] 0S6 SANDOW LA 041973

AJAOW] ANNOS [MVANIT ICOHLSNOHDS| ¥N anin dn I8s 3 dOLs L | 0s6 ££8 S1AD0N 1/ YO0T/61/L
IAvIs Amyd

AQAOW ANNOS [MVENIT IGHLSNOHOS| ¥N | SNOILV¥AdQ £ . dOIS 0z |sce8| gI8 SI0D0W ¥ [Y00T/6I/L
E(ORA:VARY LAV.LS ATV

AQANA| ANNNS [IVENIT LAIISNOHOS| VN SALLIALLOY 3 dols oz [oozi| o1t AT7d1 Nado v [100T91/L
40 aN™ I4VLS ATIVa

NAOQIVIIE

AQANIN| ANNNS NIVENITLQELSNOHOS| VN | vivdad LodTIioD ¥ VIVA LDETIO) 01 [OvI1| OfIT QT1a1d N3O v |v00Z/91/L

AQANN| ANNNS [IVaNTT| LJ91SNOHOS| VN ando dn L3S £ dOlS 08 [oerT| oI01 ATd1d N3O v |v00T/91/L
LAV.LS ATIvVad

AQANW| ANNNS [9VENIT LAGAISNOHOS| VN | HONMI/Mvadd 3 HONNTMvEdd| 0T [0101] 0S6 Q1414 N3dO v [v00Tm1/L

AQANW| ANNNS [4VENIT|.LAALSNOHDS| VN and dn L3S € d01S of [o0S6| o6 11 NIdO ¥ [¥00T/91/L
LAv.LS ATIVd

AQAON| ANNMS [JVENIT|LAGISNOHOS| VN | Qb ONOTY 3 doIs o1 |[ov6| o0¢g6 Q1AL N3dO v [vo0z/91/L
DNRILLS HAON LAVLS ATIvd

AQANN| ANNNS VENITLAALSNOHOS| WN | Vivad LoaTIioD ¥ VIVA1DdTIO) 0T | 06| 0I6 Qa1 N3dO v [v00T1/L

AQANN] ANNNS [IVANIT LAILSNOHOS| VN | QIud DNOTV £ dOlIS ST |oi6] 58 Q141 N3dO ¥ [voozmt/L
DNRLLS HAOW LAVLS ATIvd

suonipuo)) pPRLy |wiepeq| ueidxy  |poijepy|  sjueuniuo)) - apo) Je18 smyelg CU N ETTTV BETT PSR, BATY agdoag Jo | e
BPRPO=POYISIAL | JrL], | smyes feuoneradQ do reuonesadQ fuopemq doys | jelg *ON
el pmely smejg

D-22



*1X9) PAYSIYSIY UT PIIBIIPUI I8 UOIIBNSUOWIIP OIJI0adS STY) 0 Juaurizad SSIIAIOY 910N

AJAOWE ANNQS [IVANTT LAHLSNOHOS| ¥N | dI¥D DNOTV € ~ dois 07 |0Ipk| O0SEl SINO0N ¥ ¥002/61/L
DNRILS HAQIN LAV.LS ATV

ACJAOWN ANNQS |IVENTT IAHISNOHOS | ¥N | VIVA.LOFTION 3 CLYQLOFTIO) 0T [0SEk| OQggl SIOO0N |4 Y00T/61L

AGANN ANNOS [YVENIT LAAISNOHOS| ¥N | QI¥D ONOTV £ . dOlS SL |Q€EE| GCIEL STNDON |2 P002/61/L
ONIILS HAOIW LAVALS ATIVA

AQAOW| ANNQS [MVANT] LAILSNOHOS| ¥N | Y1LYQ.IOTIIOD |4 VLVALDHTION ST |SIel| OsglL SINO0N ¥ YO0T/6LIL

AGAON| ANNOS [AVANIT LGELSNOHOS | ¥N | HONQIAIVERIG S HONQIMySdg) SE [QsCl| SICL STIOD0W ¥ Y00z/61/L

AQAOIN] ANNAS [MYINUT LAILSNOHOS| YN | QEd ONOTIV £ ~ dOis QL |SJTl| <oTl STIOD0W 14 100L/6LIL
DNIMLS HAOW 14VLS ATV

AJAQIN ANNOS [EVANTT LAZLSNOHOS| ¥N | MLYAJLOFTI0OD |4 YLYALOATIOYN 0z |s02k| SilL STINHOW 4 P00Z/61/L

ACQAOW) ANNAS [AVENTTHLAHISNOHOS| ¥N | didD DNOTV & ~doxs 0z |SkLL| Seil SI0D0W 4 PO0T/6LIL
DNRILS HAOW LAVLS ATVA

AdAONANNQAS [EVANIT LAELSNOHDS | ¥N | VIVAJLOTTION 14 VLVAJOETION S |SCLE| OLLL STOO0W ¥ Y00Z/61/L

AAOA ANNQS [EVENTT LGILSNOHOS| YN | Qo d IAS £ ~ d0is 0z |0LLL| 0soT STOO0N ¥ POOTI6LIL
LAV.LS ATVA

AQAOW ANNQS [IVENTTLGHLSNOHOS| YN | dI¥O ONOTV € dois 01 [osor| oxOL SINO0W v Y00T/61/L
DONRLS JAOW LIVLIS ATIVA

ACQCQIN] ANNNS [IVANTTLAILSNOHOS| VN | ¥VLVA.LOFTION | VIVALOHTION 0L |Ov0L{ 0f0L STQ00W ¥ PO0T/61/L

suonIpuo)) ppRIy | usajeg urepdxyq PO SIUUIWOY) ~ 3po) iel8 snje)s unu [yl oumy, PAIsay, vaay idedgjo | e
JAPO=POYIA | ForL], |smje)§ [euoneIdd) do Jeuojeradg  fuonemq| doyg | eIg "ON
HOBLL ey smejs
& N ' :

D-23




"1%2) PIYSI[YSIY UI PAJROIPUT QI UOHENSUOWIAP JL10ads st o) Juaunyrad SAMIAIOY 210N

ey,

ACQC ANNOS IVANIT LGILSNOHDS | aRn 40 14 5 ~ doIs SIANDONW 002/0T/L
VIS ATIva
AN ANNOS [SVENIT| IGHLSNOHDS| 3 YLYALOFTIOD 2 VIVALOFTIO0D SI10D0W $00T/0T/L
AQAOW ANNQS [SYANIT LAIISNOHDS ango ONOTY 3 . dols SANO0N +00Z/0T/L
DNRILS HAOW LAVIS ATV
ACAON ANNOS | AVANTT| LHLSNOHOS | | ¥1VA 1OFTION 4 V.LYd LOATI00 Sz6 SIND0N v00c/0%/L
AQAOWN ANNNS |MVANIT| IAELSNOHOS | | dRO ONOTV 3 16 SI000N Y00T/0T/L
ONRILS SAOW
AQAOI ANNOS | MVANIT JAALSNOHDS| YN | VLYALOHTIOD 4 V.LYJ.LOITION 506 SI0O0N POOTAOT/L
AAAON ANNQS |[3VANIT| LAHLSNOHOS “dngO ONOTV £ dOlLs 08 SANO0ON Y00Z/QT/L
ONIILS HAQIN JAVIS ATIVA
AJAON ANNQS [JVANIT| LAFLSNOHOS YLVA LOFTION |4 VLY. ALLOATION 008 SI0D0NW PO0T/0T/L
AU ANNQS |IVENTT| LJSLSNOHOS| ¥ SNOLLVYHIQ £ ~ d01s OFL SIND0N PO0TAT/L
40 LIV.LS LAVISATIVG
AQAON] ANNQS [JVENTI[ LGS 1SNOHOS SHILIALLDY £ ~dols SIND0W YOOT/61/L
40 ON" LYY LS ATV
‘ NAOMIVIIG
AQAOAN] ANNOS |MVANIT LGILSNOHOS| ¥N | ¥.LVA IDFTI0D 7 VLYAIOATION SI000W PO0T/6L/L
AQAON ANNOS [JVANIT IAILSNOHOS HONOQISIVEIEL < HONQ1IVHAE STIOD0W Y00T/61/L
suoyrpuo)) ppaly [uroneg|  uredxy SjuauIWO)) - apo) ;s smEIg PASIY, BATY apeq
BPO=POYII smye)§ jeuoneIadQ do euoyesdQ

D-24




%2} PAIYSIYSIY Ul POjedIpUI 918 UOTJEIISUOWIOP O13109ds siy) 03 Jusuntad SonIAIOY 910N

JAQAOINL ANNOS [IVANTT LASLSNOHOS| YN INOLLYZI'THOWHA oL INOLLVZIHAOWAQ O  |SIIL| SOII SANDONW |4 ¥00T/0T/L,
AJANIAI ANNOS RIVANTT| LJELSNOHOS | YN | VIVA IDITIOD |4 VYIVQIOHTIOO| 0L |SOIf| <SSOl STINDON 14 Y00T/0T/L
AQANIN ANNOS [SVANTT LAIISNOHOS| VN IO ONOTV € ~ dOIS Sl SSOL|  O¥0lL SINO0ON 4 ¥002/0Z/L
DNIALS HAOW 49y.LS ATIVa
AAAUA ANNQS RIVANIT LAALSNOHDS| YN | YLVYALOTI0D ¥ YLVAIOHTIOD| SL  [0WOL| €201 SINOOW |4 ¥00T/0%/L
SuonIpuo) PRI |UTNEI| wWeldXy  [POYIOJA|  S)UPUIO)) - 3po) 1ES smels U foury| ouny, PAISIY, BTy adoag jo | areQ
1YIQ=poyIaRy | ¥orIY, |snyeg [euoneIadp do reuoneradg  fuopemq doyg | 1myg ‘ON
PRI smeg smeyg
» < ‘

D-25

(Page D-26 Blank)




APPENDIX E. REFERENCES

Standardized UXO Technology Demonstration Site Handbook, DTC Project
No. 8-C0O-160-000-473, Report No. ATC-8349, March 2002.

Aberdeen Proving Ground Soil Survey Report, October 1998.
Data Summary, UXO Standardized Test Site: APG Soils Description, May 2002.

Yuma Proving Ground Soil Survey Report, May 2003.

(Page E-2 Blank)




AEC
APG
ASCII
ATC
EM
EMI
EMIS
ERDC
ESTCP
EQT
GPS
JPG
POC
QA
QC
ROC
RTK
RTS
SERDP
UXO
YPG

|| | | | | | O T || | ¢ 7 I O 1 [ O T [

APPENDIX F. ABBREVIATIONS

U.S. Army Environmental Center

Aberdeen Proving Ground

American Standard Code for Information Interchange.
U.S. Army Aberdeen Test Center

electromagnetic

electromagnetic interference

Electromagnetic Induction Spectroscopy

U.S. Army Corps of Engineers Engineering Research and Development Center
Environmental Security Technology Certification Program
Army Environmental Quality Technology Program

Global Positioning System

Jefferson Proving Ground

point of contact

quality assurance

quality control

receiver-operating characteristic

real time kinematic

Robotic Total Station

Strategic Environmental Research and Development Program
unexploded ordnance

U.S. Army Yuma Proving Ground

(Page F-2 Blank)




APPENDIX G. DISTRIBUTION LIST

DTC Project No. 8-CO-160-UX0-021

Addressee

Commander

U.S. Army Environmental Center

ATTN: SFIM-AEC-ATT (Mr. George Robitaille)
Aberdeen Proving Ground, MD 21010-5401

Human Factors Applications, Inc.
ATTN: (Mr. Scott Hemstreet)

8 Jay Gould Court, Unit D
Waldorf, MD 20602

SERDP/ESTCP

ATTN: (Ms. Anne Andrews)
901 North Stuart Street, Suite 303
Arlington, VA 22203

Commander
U.S. Army Aberdeen Test Center
ATTN: CSTE-DTC-SL-E (Mr. Larry Overbay)
(Library)
CSTE-DTC-AT-CS-R
Aberdeen Proving Ground, MD 21005-5059

Defense Technical Information Center
8725 John J. Kingman Road, STE 0944
Fort Belvoir, VA 22060-6218

No. of
Copies

Secondary distribution is controlled by Commander, U.S. Army Environmental Center,

ATTN: SFIM-AEC-ATT.
G-1

(Page G-2 Blank)




